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DOLLAR SALES 
OF ALL PRODUCTS 


FACTORY SALES 
OF CARS AND TRUCKS 


INVESTMENT AS OF 
DECEMBER 31 


WORLDWIDE EMPLOYMENT 


NET INCOME 


GENERAL MOTORS HIGHLIGHTS 


United States Operations 
Automotive products 
Nonautomotive products 
Defense and space 
Total United States Operations 

Canadian Operations 

Overseas Operations 

Elimination of Intercompany Sales 

Total 


Manufactured in U.S. plants 
Manufactured in Canadian plants 
Manufactured in Overseas plants 
Total 


Total 

As a percent of sales 

Earned per share of common stock 
Dividends per share of common stock 


United States, foreign 
and other income taxes 

Other taxes 

Total 


Working capital 
Stockholders’ equity 


Average number of employes 
Total payrolls 


1972 


$23,894,834,000 
1,705,176,000 
321,907,000 
25,921,917,000 
2,489,082,000 
4,741,467,000 

( 2,717,235,000) 
$30,435,231,000 


5,741,000 

459,000 
1,591,000 
7,791,000 


$ 2,162,807,000 
7.1% 
$7.51 
$4.45 


$ 2,059,800,000 
917,900,000 
$ 2,977,700,000 


$ 5,564,775,000 
$11,682,879,000 


760,000 
$ 8,668,224,000 


1971 


$22,619,113,000 
1,560,884,000 
414,617,000 
24,594,614,000 
2,470,395,000 
4,112,314,000 

( 2,913,405,000) 
$28,263,918,000 


5,767,000 

509,000 
1,503,000 
7,779,000 


$ 1,935,709,000 
6.8% 
$6.72 
$3.40 


$ 1,784,100,000 
775,900,000 
$ 2,560,000,000 


$ 4,530,387,000 
$10,805,237,000 


773,000 
$ 8,015,072,000 


WHAT HAPPENED TO THE REVENUE GM RECEIVED DURING 1972 


GM RECEIVED 


THIS REVENUE WENT 


To Federal, state and local 
governments for taxes 
$2,978 million 


To employes for payrolls, 
employe benefit 
plans, etc. $10,248 million 


From sale of its products 
and other income 
$30,610 million 


To suppliers for 
materials, services, etc. 
$14,309 million 
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To provide for 
depreciation and 
obsolescence of real 
estate, plants and 
equipment 

$912 million 
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+ | + + 
For use in the business 
to provide for expansion 
and modernization of 
facilities and for 
working capital 
$877 million 


To GM stockholders 
$1,286 million 


o LETTER TO STOCKHOLDERS FEBRUARY 14, 1973 


RICHARD C, GERSTENBERG 


EDWARD N. COLE 


This report on General Motors in 1972 is one of performance and progress. 
The year saw new records in sales and earnings, as well as steady advances 
toward meeting the environmental and social objectives of our times. The satis- 
faction that the General Motors organization feels in these achievements is 
tempered by the realization that there is still a long way to go before our 
performance in every respect equals that of our past, and our progress meets the 
requirements of our future. 

The sales curves for General Motors continued upward in 1972. Car and 
truck sales throughout the world were at a record for the second consecutive 
year. Earnings per share edged to a new high, but the margin of profit to sales, 
while slightly higher than in 1971, was well below that of other years. The lag 
of profit increases behind rising production costs and added investment was a 
significant consequence of inflationary costs and governmental price controls. 

Phase III of President Nixon’s economic program is welcome as a move toward 
a free economy. Yet the present restraints on pricing action, while somewhat 
less than mandatory, are hardly less obligatory. The nation’s interest and the 
continued threat of inflation impose a special responsibility upon General 
Motors. We have publicly endorsed and are supporting the President’s program 
even though cost inflation is still affecting General Motors. It should be remem- 
bered that we have had no price increases on our cars and trucks since early 
1972, other than the pass-through of the bare costs of safety and emission- 
control equipment added to meet governmental standards. This increase, 
amounting to 1.2% on the average car, became effective December 4. 

In September, our contracts with the major unions representing our employes 
in the United States will expire. Management regards this expiration as a timely 
opportunity to encourage the nation’s economic growth by achieving an equit- 
able and non-inflationary agreement without any loss of production. We hope 
the leadership of labor also will see it as such. We are concerned with the public 
statements of labor leaders which call for increased wages and new benefits in a 
wide range of important areas. We hope, as we approach the negotiations, that 
these will be adjusted to the necessities of our times so that an agreement that 
is fair to all can be reached without a strike, which would be so disruptive to 
the lives of our employes and so costly in terms of productive resources. 

A less apparent but no less serious waste of manpower and capital resources is 
occurring daily as GM and the other automobile companies race to develop and 
manufacture the equipment to meet governmental standards for emission con- 
trol and passenger protection, many of which are excessively stringent. 

While everyone favors cleaner air and greater highway safety, there is reason 
to question whether the standards provide benefits to the consumer that are 
commensurate with their costs. General Motors alone is preparing to spend 
nearly $1 billion this year to meet the safety and emission standards. To the 
extent that their benefits to society fall short of their costs, the standards in 
effect mandate a waste of productive resources. General Motors must neverthe- 


less continue to seek their achievement, and we are making demonstrable 
progress, expensive and painstaking though it is. We must proceed, at least in 
the case of emission control, without the assurance that the difficult and still 
administratively undefined standards for 1975 and 1976 vehicles can be achieved 
in the brief time remaining. The assurance we need can be gained only from 
adequate testing and field experience, and this takes time. 

Last year, we and the other automobile companies applied to the Environ- 
mental Protection Agency for a one-year suspension of the 1975 emission 
standards which the Clean Air Act allows it to grant. This was denied, but on 
February 10, 1973, the Federal Circuit Court of Appeals for the District of 
Columbia directed the EPA to reconsider our application. We will, in any case, 
apply to the EPA for a year’s suspension of the 1976 emission standards, and 
will continue to seek an early and necessary clarification of the standards and 
testing procedures for both 1975 and 1976. We are also urging that the Clean 
Air Act be amended to bring the standards into line with the nation’s air- 
quality needs. Meanwhile, we will continue to work with the government so 
that regulation may be administered with a more balanced regard for the 
economy and the ecology, and with a more careful consideration of the inevi- 
table cost to the consumer. 

General Motors sees an important part of its future in the rapidly growing 
overseas market. To enable the Corporation to gain access to growth oppor- 
tunities in other parts of the world, GM is participating in new automotive 
ventures in several countries, notably Japan, Thailand, the Republic of Korea, 
Zaire and the Philippines. 

The realization of these overseas opportunities depends to an important 
degree on the ability of General Motors and other American business enterprises 
to trade and invest throughout the world without undue restrictions. Protection- 
ist measures like the Burke-Hartke Bill would impose severe limitations on 
international trade and direct investment overseas. The evidence is clear that 
the operations of American multinational companies have not resulted in a 
net loss of employment and payrolls in the United States. Import quotas, 
limitations on further investment overseas and restrictions on the overseas use of 
American patents and licenses could cause trade retaliation by other countries at 
a time when our national purpose is to draw the nations of the world closer 
together. The economic result of such retaliation would be a decrease in American 
exports and a reduction in the flow of income to the United States. 

General Motors in 1972 continued its efforts in other areas of public concern, 
and showed further progress in hiring, training and advancing women and 
minority employes, as well as in assisting minority enterprise. 

We are also hard at work on the problems presented by the much-discussed 
national energy crisis. General Motors has developed, and is now installing in 
our Cleveland Chevrolet plant, a system which we think will enable us to burn 
coal—our most abundant energy resource—with fewer of the polluting effects 


previously encountered in the use of coal. If this system proves out, it holds 
promise of important benefits to General Motors and all industry in the 
energy-hungry years that appear to be ahead. 

Because our cars and trucks are significant users of the nation’s fuel supplies, 
our long-range product planning must consider the possibility of future short- 
ages of available energy. Fuel conservation is becoming an even more important 
design criterion as we plan the automobiles and trucks that we will build and 
sell in the late Seventies. 

For 1973, the outlook for the entire automotive industry, and for General 
Motors in particular, continues to be favorable. As the economic situation 
continues to improve, the demand for GM products is expected to remain 
strong. Industry sales in the United States of 11 to 11.5 million passenger cars, 
including imports, are a reasonable expectation, with American-built cars again 
accounting for most of the increase over 1972. Truck sales, even after the 
exceptional surge in 1972, could well reach 2.75 million units. The rising demand 
for trucks for recreational use and the introduction of many new special-purpose 
vehicles are distinctive features of this market. Car and truck sales together then 
could set another industry record in 1973—reaching an all-time high in the 
area of 14 million units. 

With respect to earnings, much will depend on GM’s ability to recover cost 
increases through improved efficiency and price adjustments. We are projecting 
capital expenditures of well over $1 billion in 1973, which would make this the 
fifth consecutive year when capital spending approached or exceeded this amount. 
Much of this investment is to modernize our equipment so we may better 
compete in the growing markets both here and abroad. All such investments 
and all of management’s efforts to improve efficiency are, of course, wiped out 
when our operations are closed down by strikes—a fact of special significance in 
1973 because of the expiration of our current union contracts in September. 

In the final analysis, GM’s progress during 1972 was due primarily to the 
continued loyalty of its customers, the diligent efforts of General Motors 
employes throughout the world, the excellent performance of GM dealers and 
suppliers and the consistent support of those who own the business, the 
General Motors stockholders. We take this opportunity to extend to all of you 
our sincere gratitude and to acknowledge that our performance and progress 
in 1973 are also dependent upon you. 

This report is prepared and submitted to the stockholders of General Motors 
by order of the Board of Directors. 
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GM Worldwide Factory Sales—Cars and Trucks 
millions of units 


U.S. gm = Canada mag )3Ss Overseas 


The automobile industry in the United States set 
sales records for the second consecutive year in 1972, 
as sales of passenger cars and trucks, including imports, 
reached 13.5 million units. United States truck sales 
continued to be exceptionally strong during the year. 
Vehicle sales overseas also reached new highs. 

Worldwide factory sales of General Motors cars 
and trucks were a record 7,791,000 units, compared 
with the previous record 7,779,000 units sold in 1971, 
when GM experienced added production and sales due 
to the strikes in the U.S. and Canada in 1970. 

These results were achieved despite the shortage of 
some makes and models because of local strikes dur- 
ing 1972. Sales of General Motors 1973 cars—par- 
ticularly the completely restyled intermediate models 
—have been excellent, as has the demand for options 
and top-of-the-line models. 

Retail sales highs were posted by Chevrolet, Olds- 
mobile, Cadillac and GMC Truck & Coach, while 
Buick sales were the second highest in its history and 
sales by Pontiac were up 7% from 1971. 

In Canada, demand for General Motors products 
during the year was excellent, although availability 
problems because of strikes in the United States handi- 
capped GM’s ability to capitalize fully on this unusu- 
ally strong demand. 


Factory Sales of Cars and Trucks in the U.S. 


Industry factory sales of cars and trucks produced in 
the United States totaled a record 11,271,000 units in 
1972, 6% above the 10,638,000 units sold in the previ- 
ous year, and 2% above the previous all-time high of 
11,057,000 units set in 1965. 

Factory sales of General Motors cars and trucks 
produced in the United States totaled 5,741,000 units 
in 1972, compared to the all-time high of 5,767,000 
units set in 1971 and 5,696,000 units in 1965. 


Sales of Nonautomotive Products 


General Motors sales of commercial nonautomotive 
products in the United States in 1972 totaled $1.7 bil- 
lion, 9% above sales in the previous year. 

Detroit Diesel Allison Division established record 
sales of its heavy-duty diesel engines in 1972. This 
achievement demonstrates the increasing demand for 
the Division’s diesel engine line and the significant 
growth of the trucking industry in the U.S. Also during 
the year, the Division introduced four completely new 
automatic transmissions, making it the nation’s first 


supplier of a full line of automatic transmissions for 
medium- and heavy-duty trucks. This new line, which 
includes five basic models, offers the truck user the 
highest degree of performance, safety, reliability and 
overall operating economy. 

GM’s TEREX Division introduced on July 1, 1972, 
a totally new line of large haulers for worldwide distri- 
bution. This re-entry into the hauler line, after a lapse 
of four years, as permitted under the terms of a consent 
decree, represents extensive planning and engineering 
effort. Four models—the 28-ton, 40-ton, 55-ton and 
80-ton classes—will be manufactured in the United 
States. A fifth class—a 150-ton capacity unit—is being 
built by the Diesel Division of General Motors of 
Canada Limited. 

In 1972, Electro-Motive Division’s total sales vol- 
ume reached a new high, marking the second consec- 
utive year of record-breaking sales performance. With 
the increased emphasis being placed on improved 
modes of mass transportation, the Division has 
launched an intensive development program on a self- 
propelled rail car and expects to build four prototype 
commuter cars. In Canada, sales of diesel-electric loco- 
motives by the Diesel Division of General Motors of 
Canada Limited were also at record levels for the 
second consecutive year. 

Frigidaire Division’s appliance operations achieved 
a major turnaround in 1972. In recent years, appliance 
operations at the Division have been adversely affected 
by the higher wages and benefits paid to its employes 
when compared with employes of competitive manu- 
facturers. The amendment to the labor agreement 
between GM and the International Union of Electrical, 
Radio and Machine Workers in the latter part of 1971 
waived certain contractual conditions. Frigidaire has 
embarked on an extensive national advertising cam- 
paign, implemented a variety of innovative marketing 
programs and expanded its existing product lineup. 
These activities have brought about favorable results, 
and the Division has rehired employes on layoff at the 
time the new contract was signed with the IUE. 


Canadian Operations 


Factory sales of GM vehicles produced in Canada 
totaled 459,000 units in 1972, compared with 509,000 
units in 1971. In 1972, General Motors of Canada 
Limited sold 172,000 vehicles imported from GM 
plants outside of Canada and exported 255,000 vehicles 
built in Canada for sale in the United States. 

Sales by GM of Canada in 1972, expressed in U. S. 


dollars, totaled $2.5 billion, slightly higher than the 
1971 record. 


General Motors Overseas Operations 


General Motors established unit and dollar sales 
records outside the United States and Canada in 1972. 
Factory sales of 1,591,000 passenger cars and commer- 
cial vehicles produced overseas, together with sales of 
81,000 exports from the United States and Canada, 
totaled 1,672,000 units, 5% above the previous record 
of 1,592,000 units set in 1971. In 1972, total sales of all 
products overseas amounted to $4.7 billion, a 15% 
increase over the $4.1 billion established in the pre- 
ceding year. 


Expenditures for Plant and Equipment 


During 1972, General Motors spent $940 million 
for new plants and equipment and the modernization 
of existing facilities throughout the world. Of this 
total, 80% was spent in the United States. 

Extensive modernization and expansion of assembly 
and fabricating facilities in Lansing, Michigan, was 
announced by Oldsmobile and Fisher Body Divisions. 

Two projects to provide increased manufacturing 
capacity for on-highway heavy-duty truck diesel engines 
were announced by Detroit Diesel Allison Division 
during 1972, and Packard Electric Division began 
construction of a manufacturing plant near Jackson, 
Mississipp1. 

A number of projects to further control industrial 
pollution were underway in 1972. Chevrolet Division 
began construction of waste-treatment facilities at 
plants in Massena and Tonawanda, New York, and 
Livonia, Michigan. Delco Electronics Division 
announced plans for expansion of waste-treatment 
facilities at two plant sites in Kokomo, Indiana, and 
GM Assembly Division began construction of air-pol- 
lution control facilities at plants in Lordstown and 
Norwood, Ohio. In LaGrange, Illinois, Electro-Motive 
Division began building an industrial-waste sewer sys- 
tem to allow separation of storm and waste sewage. 

In addition to these new programs, work continued 
during 1972 on oil-waste treatment facilities at Cadillac 
Division in Detroit; foundry air-pollution control facil- 
ities at Pontiac Motor Division in Pontiac, Michigan; 
a central waste-treatment plant at GMC Truck & 
Coach Division in Pontiac; and industrial waste- 
treatment facilities at Delco Moraine, Fisher Body 
and GM Assembly Divisions. 

Several divisions, including Buick Motor, GMC Truck 
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& Coach, Oldsmobile and Fisher Body, made sizable 
expenditures in 1972 on continuing projects for modern- 
ization of electrical power equipment. The installation 
of new electrical power equipment in the General 
Motors Building in Detroit also continued in 1972. 

In Canada, expenditures were made to convert the 
Ste. Therese, Quebec, assembly plant to Vega produc- 
tion, and to expand nodular iron capacity and reduce 
foundry emissions at St. Catherines, Ontario. Con- 
version to intermediate-size passenger car capacity at 
Oshawa, Ontario, was underway in 1972. 

Overseas, Adam Opel is expanding vehicle-manufac- 
turing capacity for Opel passenger cars and has begun 
an expansion of parts and accessory warehouse facili- 
ties at Ruesselsheim, Germany. In Brazil, expenditures 
were made in 1972 to increase production of the Opala 
passenger car line and to manufacture a smaller car to 
be introduced in 1973. 

General Motors also began construction of facili- 
ties to assemble and eventually manufacture TEREX 
earthmoving equipment in Brazil. Scheduled for com- 
pletion in mid-1974, the manufacturing plant will be 


located on a 75-acre site near the city of Belo Horizonte, 
approximately 300 miles north of Rio de Janeiro. 
The operation will produce off-highway earthmov- 
ing equipment for construction, mining, logging and 
industrial applications. 

Expenditures are being made by General Motors 
Zaire S.A.R.L. in Africa to establish facilities in 
Kinshasa, Zaire, for the assembly of GM vehicles and 
in South America by General Motors Argentina S.A. 
to provide for the production of an additional line 
of passenger cars smaller than the Chevrolet models 
currently manufactured. 


In connection with an expansion of the Research 
Laboratories recommended by GM’s Science Advisory 
Committee, work began on development and construc- 
tion of a 100,000-square-foot building at the Technical 
Center in Warren, Michigan. To handle its personnel 
requirements, the Environmental Activities Staff was 
consolidated in its new building at the Technical 
Center. The Engineering Staff plans construction of an 


automotive wind tunnel at the Technical Center. 

In 1972, General Motors spent $880 million for 
research, product engineering and development acti- 
vities related primarily to the development of new 
products or services or the improvement of existing 
products or services, including activities related to 
vehicle emissions-control and the safety of persons 
using GM products. In 1971, this amounted to $839 
million. 


Automotive Safety 

General Motors continues to make substantial 
expenditures to improve the operational safety of its 
vehicles and the protection provided their occupants. 
Expenditures in the United States in 1972 for auto- 
motive safety totaled $507 million. This included 
engineering, research, reliability, inspection, testing, 
facilities and tools. 

Compliance of 1973-model vehicles with the new 
motor vehicle safety standards on interior flammability 
and exterior protection (bumpers) required extensive 
development. New test procedures for this purpose 
had to be instituted, people trained at key locations in 


the Corporation to conduct them and compliance 
tests run. Such efforts also had to be extended to the 
many vendors in support of these activities. 

In June 1972, GM turned over to the U.S. Depart- 
ment of Transportation (DOT) five Experimental 
Safety Vehicles (ESV) built by General Motors as a 
public service. As defined in DOT contract specifica- 
tions, emphasis was upon occupant-protection and 
accident-avoidance capability and cost was not a 
major consideration. 

Primary emphasis was placed on passive occupant 
protection in a 50 mph barrier crash. While GM is 
proud of these experimental vehicles, it believes a 
50 mph impact goal may be excessive and impractical, 
as it results in a very heavy vehicle that is too costly 
to build and too expensive to operate. However, 
despite the many problems associated with the de- 
velopment of the ESV, valuable experience has been 
gained by this challenging assignment. 

General Motors is continuing its efforts to develop 
restraint systems that will meet Federal safety stan- 
dards for occupant protection. To fulfill the 1974 
requirements, GM is working on a new belt restraint 
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system with starter interlock which would prevent the 
car from starting until the driver and front seat 
occupants buckle up. 

At the same time GM is continuing its work on air 
cushions. As part of the testing and development of the 
air cushion, General Motors has built one thousand 
1973-model Chevrolet cars with an air cushion restraint 
system. About 50% of these cars are in use by General 
Motors employes in the field and the remainder are 
being placed in commercial fleets. The cars are being 
carefully placed around the country so that the evalua- 
tion will reflect a balance of climates and driving envi- 
ronments. Each of these vehicles is being monitored on 
a scheduled basis and a complete technical investigation 
will be made of any accidents resulting in significant 
damage to the vehicle. If the results of this test fleet 
prove satisfactory, and assuming that the Federal safety 
standards for occupant protection will be altered to 
permit the use of air cushions for the 1974 model year, 
present planning calls for air cushions to be available 
as an option on some of the 1974 models. 

The status of the Federal occupant crash protection 
requirements was greatly affected by the U.S. 6th 


or 


Circuit Court of Appeals ruling that the injury 
measurement aspects of the 1974-1976 occupant crash 
protection standard could not go into effect until 
specifications for an adequate test dummy are com- 
pleted. In line with this, General Motors, and another 
company, are developing an improved test dummy 
under contract to the DOT. 

In an effort to help solve the problem of the drink- 
ing driver, GM recently announced the experimental 
Critical Tracking Task (CTT) system. The system 
utilizes the car’s steering wheel, and requires the driver 
to pass a 10-second test in which he must control the 
movement of a needle on the instrument panel dial 
before he can start his car. The CTT thus far holds 
promise of being more effective in immobilizing the 
cars of intoxicated drivers than any other experimental 
automotive interlock tested or developed by GM. 

In its continuing search to improve upon current 
technology, GM is exploring refinements to the 
traditional bumper concept. One of these, still highly 
experimental, is a “‘soft face’? bumper composed of 
cushioning materials plus a tough plastic exterior 
facing to absorb the impact. The “‘soft face’’ concept 
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acts as a bumper system and more effectively manages 
energy during low-speed impacts. One GM experi- 
mental vehicle has been subjected to more than 100 
impacts in the 5 mph range, including barrier, pole, 
pendulum and car-to-car impacts, without apparent 
damage. 


Automotive Air-Pollution Control 


During 1972, General Motors spent $238 million on 
making emission controls more efficient and effective, 
on research to develop new emission-control systems 
and for related facilities and tooling. General Motors 
now has the equivalent of 4,000 scientists, engineers, 
technicians and supporting staff committed to the task 
of removing the automobile from the air-pollution 
problem. 

GM’s 1973 models include emission-control devices 
that reduce emissions from the carburetor, crankcase 
and fuel tank. The formation of exhaust emissions is 
also minimized through better control of the combus- 
tion process. This includes more accurate fuel meter- 
ing, spark timing and air temperature control. 

The 1970 amendments to the Clean Air Act call for 
extremely stringent controls on the levels of emissions 
for 1975 and 1976 models. General Motors has been 
able to meet these emission levels, but only with proto- 
type systems in experimental cars. Much more prog- 
ress in technology is required before these carefully 
tuned experimental systems can be mass-produced so 
that each car not only meets the Federal guidelines, 
but also functions properly in the hands of customers 
over the time and mileage period required by the 
legislation. 

The Clean Air Act requires that 1975-model vehicles 
must maintain the low emission levels for five years or 
50,000 miles. Yet the manufacturer has not been 
allowed adequate time to test the control system 
under all the various field conditions, all the differences 
in driving patterns, altitude, temperature and humidity, 
which will be encountered in five years or 50,000 miles. 
These durability requirements place undue risk and 
unfair responsibility on the manufacturer, especially 
when consideration is given to the warranty liability 
and potential recalls on such a complex system, which 
is still to be tested. 

Of vital importance is the matter of “averaging” 
of emissions during testing. The objectives of the Clean 
Air Act will be satisfied when the average car, rather 
than each and every car, meets the standards. Because 
prototype certification cars are individually constructed 
to represent the intended mean limit of the production 
car, the interacting effects of many variables—each 
controlled within close tolerances—make it impossible 
to obtain exactly the same emission levels from each 
production car. These small individual component and 
adjustment differences are an inherent characteristic of 
mass-produced products, and must be recognized in 
setting standards. 

While GM is making every effort to meet the 
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standards, it believes they are unrealistic and unwar- 
ranted. The automobile industry requested a one-year 
suspension of the 1975 standards. This request was 
denied by the Environmental Protection Agency, but 
on February 10, 1973, a Federal Circuit Court of 
Appeals directed the EPA to reconsider the appli- 
cation. 

If the manufacturers are granted the lead time they 
need and the allowance for averaging, their efforts to 
meet the objectives of the Clean Air Act can go forward 
on a more orderly and efficient basis. The individual 
car buyer, as well as society as a whole, will therefore 
benefit. Meanwhile, General Motors also will con- 
tinue to make every effort to develop and test these 
advanced control systems. While this work is going on, 
GM will continue to seek appropriate modifications 
and interpretations of the law. 

Even if the emission controls GM is now developing 
do not meet the 1975 and 1976 requirements as now 
written, GM believes that these controls will effectively 
solve the automobile air-pollution problem. 


Despite the millions of pre-control cars still on the 
road and the increase in the total number of motor 
vehicles, the industry has turned the corner on auto- 
motive air pollution. The Third Annual Report of the 
President’s Council on Environmental Quality points 
out that air pollution from motor vehicles continues to 
decline nationally. In addition, other qualified sources 
confirm that there has been a major improvement in 
air quality. 

GM is working aggressively on many systems to 
achieve the emission-control improvements required by 
the Clean Air Act. Catalytic systems currently appear 
to have the greatest potential to meet the 1975 emis- 
sion standards. A catalytic system acts chemically to 
convert pollutants into harmless elements as the auto- 
mobile’s exhaust gases are passed through it. 

The search for catalysts has assumed worldwide 
proportions. Fifty-one different chemical firms have 
developed and submitted 971 catalysts, but few 
catalysts have survived the rigorous test program 
with low enough emission levels to assure compliance. 
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These few catalysts have employed platinum and pal- 
ladium to achieve the necessary durability and efficiency 
on experimental vehicles. Because of this, General 
Motors and Impala Platinum, Ltd. in South Africa 
have entered into a long-term purchase and sale agree- 
ment whereby Impala will supply GM with specified 
amounts of platinum and palladium. 
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GM Experimental Safety Vehicle 


GMC Series 9500 Diesel 


General Motors is also continuing research into the 
gas turbine, electric, electric-hybrid, and _ stratified- 
charge power plants. However, each presents develop- 
ment problems. Not only emission standards, of course, 
but customer expectations of efficiency, performance, 
durability and over-all cost must be met. 


Rotary Engine Development 


Engineering and development work on the rotary 
engine has proceeded to the point where a commitment 
has been made for limited manufacturing facilities and 
tools. In December 1972, General Motors made a 
third payment of approximately $10 million under its 
worldwide Wankel rotary combustion engine license 
agreement with Curtiss-Wright, Audi-NSU and 
Wankel G.m.b.H. 

Ongoing design and development responsibility for 
the rotary engine has been transferred to Chevrolet 
from the Special Product Development Group. Engine 
development and manufacturing processing work will 
continue and, if this progresses as anticipated, public 
introduction of the engine may be made on a 1975 
model in the small Chevrolet line. Initial engine 
production will be made at the Hydra-matic Division 
plant in Ypsilanti, Michigan. 


Industrial-Pollution Control 


General Motors is engaged in major efforts to sub- 
stantially reduce air and water pollution from its 
plants. The objectives of these efforts are to meet cur- 
rent codes and prepare for anticipated codes, prevent 
pollution problems by developing processes that do 
not pollute, conserve natural resources, develop and 
apply new technology and share its experience and 
technology with others. 

During 1972, GM spent $58 million in the U.S. on 
the construction of additional pollution controls for 
its plants—not including the cost of operating and 
maintaining present facilities or funds earmarked for 
research into new pollution-abatement systems. 

GM’s commitment to clean water continued in 1972, 
with waste-water treatment facilities being completed 
at 18 locations and 34 new water treatment projects 
initiated during the year in the U.S. and Canada. Also, 
storm water retention lagoons were installed at four 
locations to treat all storm water and its accompanying 
oil and grit, including run-off from plant parking areas. 

In-plant process changes to reduce pollution poten- 
tial are also a part of the GM program. For example, 
significant changes were made at several locations 
during 1972, including changeover to acid-copper plat- 
ing rather than cyanide-copper plating, and installation 
of cyanide-free zinc plating. 

The three most critical sources of air pollution from 
plants are foundries, powerhouses and paint systems. 
GM was among the first to use high-energy Venturi 
scrubbers and collectors to remove as much as 98% of 
the dust particles from foundry operations. 

To reduce emissions from paint systems, GM has 
developed a low-pollution primer paint process that 
uses a dip method involving a water-based paint, rather 
than spraying on a solvent-based primer. This system, 
already in operation at some plants, not only reduces 
emissions, but also provides an improved coating of 
paint. Current experiments are making progress in the 
development of a nonsolvent, nonpolluting powder 
paint process for the finish coat. 

The Chevrolet plant in Cleveland, Ohio, is installing 
scrubbing equipment on its coal burning boilers to 
remove sulphur dioxide from the stack gases. A pilot 
plant tryout has been conducted to test the practicality 
of the scrubbers, which use sodium hydroxide as a 
cleaning agent. The system can reduce sulphur dioxide 
emissions by more than 90%, as well as reduce dust 
resulting from burning coal. Successful efforts to con- 
trol sulphur dioxide could help ease the energy crisis 
facing this nation. Coal, our nation’s most abundant 
fossil fuel reserve, could then be more widely used in 
powerhouses, instead of oil and natural gas, whose 


known reserves are being rapidly depleted. 

New boilers being installed at GMC Truck & Coach 
Division in Pontiac, Michigan, are designed to attack 
solid-waste and air-pollution problems and, at the 
same time, utilize the heat for steam generation. The 
boilers are designed to burn solid combustible waste 
materials, as well as coal. In addition, wet scrubbers will 
also reduce particulate emissions from the boiler stacks. 

Even though General Motors has consistently made 
substantial expenditures to meet or exceed existing 
Federal, state and local safety and health standards, 
compliance with the regulations of the Occupational 
Safety and Health Act of 1970 will require even greater 
expenditures in the next few years. 


Noise Contro! 


GM cars and trucks are being designed and manu- 
factured to meet state and local laws relative to external 
pass-by noise level regulations. A major engineering 
development program is underway at General Motors 
to further reduce noise from GM’s products to meet 
requirements projected for the future. 

At the same time, General Motors is acting to con- 
trol unwanted and intrusive sound in and from its 
plants. Engineering solutions are being sought to make 
machinery quieter and to eliminate unnecessary sur- 
rounding noise. Such solutions include a greater use 
of quieter tools, the enclosing of noise sources, the use 
of exhaust air silencers on machines and the use of 
impact cushions and padding. 


Charitable Contributions and Aid to Education 


General Motors believes that it has an obligation to 
make reasonable monetary contributions to local char- 
itable, educational and community organizations in 
areas where it operates. Contributions other than for 
education are generally related to the size and employ- 
ment of GM’s operations in each particular locality. 
Nationally, General Motors contributes to organiza- 
tions to which, as a large industrial enterprise, its 
participation would be appropriate. 

During 1972, contributions to charitable organiza- 
tions totaled $8.8 million. Many of these contributions 
were made to organizations working to stimulate eco- 
nomic opportunity and racial equality and to provide 
employment and housing for disadvantaged people. 
Nearly 90%of this total was donated to local organiza- 
tions such as community funds, family-service groups, 
hospitals, youth organizations and minority-related 
groups in cities where GM has operations. 

Financial aid to education by General Motors in 
1972 totaled $8.6 million. This amount included $3.5 
million of property and products donated by the 
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Corporation to educational institutions. The balance 
consisted of the General Motors Scholarship Pro- 
grams; funding for cooperative education programs in 
minority colleges; a Graduate Fellowship Program 
for selected employes with high potential as well as 
individuals who held GM scholarships as undergradu- 
ates; research and engineering grants to universities 
and technical institutions; contributions to major 
university fund campaigns and support of special 
education projects. 

The GM Scholarship Program is now benefiting 
864 students in colleges and universities inthe 
United States. 


Board of Directors 


During 1972, a six-member Nominating Committee 
was organized as a permanent standing committee of 
the General Motors Board of Directors. The Com- 
mittee was established to conduct continuing studies 
of the size and composition of the Board of Directors 
and from time to time to make recommendations to 
the Board. Committee members, all of whom are out- 
side directors, are: Eugene N. Beesley, Chairman; 
Lloyd D. Brace; John T. Connor; John A. Mayer; 
Howard J. Morgens; and Thomas L. Perkins. 

The Board of Directors approved the following 
changes in the Board during 1972. 

Six new members were elected to the Board of 
Directors. They were: Catherine B. Cleary, President, 
First Wisconsin Trust Company, Milwaukee, Wiscon- 
sin; Walter A. Fallon, President, Eastman Kodak 
Company, Rochester, New York; Charles T. Fisher, 
III, President, National Bank of Detroit, Detroit, 
Michigan; Harry Heltzer, Chairman, Minnesota Min- 
ing and Manufacturing Company, St. Paul, Minnesota; 
and Elliott M. Estes and Richard L. Terrell, Executive 
Vice Presidents, General Motors Corporation, 
Detroit, Michigan. 

In addition, Dr. Leon H. Sullivan and Charles T. 
Fisher, III were elected members of the Audit Com- 
mittee of the Corporation, increasing membership 
of the Committee to six, all of whom are outside 
directors. Other members are: J. Wesley McAfee, 
Chairman; Harllee Branch, Jr.; John A. Mayer; and 
W. Earle McLaughlin. 

Two directors, Albert Bradley, former Chairman, 
Board of Directors, and John F. Gordon, former 
President, retired. Mr. Bradley and Mr. Gordon served 
General Motors with distinction for many years. 

The membership of the General Motors Board now 
totals 28, of whom seven are officers of the Corporation. 


Organization Changes 


Harold G. Warner, Executive Vice President, was 


named Special Assistant to the President and will assist 
in administering operating policies of General Motors 
North American operations. Mr. Warner continues 
as a member of the Board of Directors and the 
Executive Committee. 

Elliott M. Estes was elected Executive Vice President 
with jurisdiction over the Operations Staff, succeeding 
Mr. Warner. Mr. Estes becomes a member of the 
Executive Committee. 

Richard L. Terrell, with jurisdiction over the Car 
and Truck and Body and Assembly Operations, was 
elected an Executive Vice President and a member of 
the Executive Committee. 

Reuben R. Jensen succeeded Mr. Estes as Group 
Vice President with jurisdiction over Overseas Oper- 
ations. This position continues under the general juris- 
diction of the Vice Chairman. 

John Z. DeLorean, Vice President, succeeded Mr. 
Jensen as Group Executive in charge of the Car and 
Truck Group; F. James McDonald, Vice President, 
succeeded Mr. DeLorean as General Manager of 
Chevrolet Motor Division; and Martin J. Caserio, 
Vice President, succeeded Mr. McDonald as General 
Manager of Pontiac Motor Division. 

Alex C. Mair succeeded Mr. Caserio as General 
Manager of GMC Truck & Coach Division. Mr. Mair 
was elected a Vice President. 

George R. Elges, a Vice President, succeeded Lewell 
N. Mays, now retired, as General Manager of Buick 
Motor Division. Robert D. Lund succeeded Mr. Elges 
as General Manager of Cadillac Motor Car Division 
and was elected a Vice President of General Motors. 

Robert W. Decker, formerly Vice President in charge 
of the Manufacturing Staff, replaced Robert L. Kessler 
as Vice President and General Manager of Fisher 
Body Division. Mr. Kessler, in turn, succeeded Mr. 
Decker as Vice President in charge of the Manufac- 
turing Staff. 

Harold L. Smith, Jr., was appointed General Man- 
ager of Electro-Motive Division and elected a Vice 
President of General Motors, succeeding Boyd B. 
Brownell, who retired under the provisions of the 
General Motors Retirement Program. 

Howard H. Kehrl succeeded John B. Beltz, deceased, 
as General Manager of Oldsmobile Division and was 
elected a Vice President of General Motors. 

Michael C. Meehan was appointed General Man- 
ager of United Delco Division, succeeding William M. 
Walker, Jr., who retired under the provisions of the 
General Motors Retirement Program. 

Calvert Thomas, an Assistant General Counsel, was 
appointed Secretary of the Corporation, succeeding 
George W. Coombe, Jr., who continues as Assistant 
General Counsel with new responsibilities. 


PEOPLE OF GENERAL MOTORS 


Average Weekly Earnings 


Hourly Employes, U.S. 
dollars 


all manufacturing 
as reported by the 
U.S. Bureau of Labor Statistics 
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Worldwide Employment 


Worldwide GM employment averaged 796,000 in 
the fourth quarter of 1972 compared with 777,000 in 
the fourth quarter of 1971. 

General Motors average worldwide employment was 
760,000 men and women in 1972, and payrolls totaled a 
record $8,668 million. In 1971, average worldwide 
employment was 773,000 and payrolls totaled $8,015 
million. 

Average hourly employment in the United States 
was 413,000 in the year 1972, and U.S. hourly payrolls 
totaled $5,185 million. Wages for these men and 
women averaged $6.00 per hour for an average work- 
week of 40.3 hours. This compares with $5.57 per hour 
for an average workweek of 39.0 hours in 1971. 

The average weekly earnings of General Motors’ 
hourly employes in the U.S. in 1972 was $241.60. As 
shown in the accompanying chart, this was 56% 
above the average weekly earnings for all U.S. manu- 
facturing employes reported by the United States 
Bureau of Labor Statistics. 

Effective November 20, 1972, wage rates for General 
Motors hourly employes in the U.S. were increased 
by amounts ranging from 11 cents to 22 cents per 


Payrolls 


thousands millions of dollars 
1,000 L 10,000 | | | | 
800 8,000 
600 6,000 
400 4,000 
200 2,000 
0 0 
103045 GommO008-O7 Oo) 1098-7 Onliner 63 °64 °65 °66 °67 °68 °69 °70 ’71 ’72 


15 


16 


The hourly employes’ dining rooms at Saginaw Steering 
Gear Division’s seven plants in Saginaw, Michigan, 
provide for an attractive display of well-prepared food, 
comfortable surroundings and efficient traffic flow. 
All General Motors manufacturing facilities provide 
such eating areas for the convenience of employes. 


hour. This annual improvement factor is a result of 
GM labor agreements and policies. Such annual 
improvement factors have been provided to hourly 
employes since 1948. Effective December 4, 1972, the 
cost-of-living allowance for hourly employes in the 
U.S. was increased by three cents an hour, which 
brought the total cost-of-living allowance to 30 cents 
an hour. 

On an annual basis, the average GM hourly em- 
ploye’s gross earnings before taxes are about $12,500. 
This does not include the cost of employe benefit pro- 
grams, which have been significantly expanded over 
the years. The average annual cost to GM in the US. 
for payroll taxes and benefit programs per hourly 
employe is about $3,000, and includes such items as 
insurance premiums, pension contributions and social 
security taxes. 

The average GM hourly employe works about 2,000 
hours, including about 200 hours of overtime. Because 
this average employe has 12 years seniority, he 
receives 2% weeks of vacation pay, plus five days 
of personal absence pay. GM hourly employes are 
eligible for a maximum vacation pay allowance of 
four weeks’ pay for 20 years of service which, with 


Oldsmobile Division’s Outdoor Club sponsors a 
professional rodeo, which is held each year at a fair- 
ground near its Lansing, Michigan, facilities. 
Profits are used to provide recreational activities for 
Oldsmobile employes and their families and to provide 
financial contributions to local charitable causes. 


five days of personal absence allowance, represents 
a total of five weeks. The average employe was paid 
for 12 holidays, which included the period between 
Christmas Eve and New Year’s Day. 

Further, if qualified, he was paid unemployment 
benefits during the summer of 1972 when he was laid 
off during the model changeover. These payments 
come from two places, but are financed by a single 
source—General Motors. He receives state unemploy- 
ment benefits which are provided by the taxes that GM 
pays and supplementary unemployment benefits direct- 
ly from General Motors. In a very real sense then, this 
average employe receives the equivalent of about 
seven weeks of pay for time he does not work. 

General Motors continues to pay a laid-off employe’s 
insurance premiums for up to 12 months. He is pro- 
tected not only against layoffs, but, should he be sick 
or disabled, the average employe receives GM insur- 
ance benefits equal to $115 per week, most of which is 
tax free. He also remains covered by GM-paid life, 
hospital and medical expense coverages—the same as 
he received when he was working. 

Under the current pension plan, such an hourly 
employe retiring today at age 56, with 30 years of 


Delco-Remy Division’s annual Employe Hobby Show 
attracted over 40,000 visitors in 1972. The event, 
held in the center of a 22,000 square foot area of one 
of the Division's Anderson, Indiana, plants, also fea- 
tures special displays on safety, pollution control, 
research, engineering and manufacturing technology. 


service, would receive retirement benefits of as much as 
$500 a month, or about $115 per week. With insurance 
premiums paid by GM, this represents an annual com- 
pensation of more than $7,000. If such an employe 
were to retire today at the normal retirement age of 65, 
with 39 years’ service, he would realizea total retirement 
income, including his and his wife’s social security and 
the GM-paid insurance premiums, of $9,600 a year. 

Effective December 1, 1972, eligible salaried em- 
ployesin the United States received 3% salary increases, 
ranging from $19 to $58 per month. In addition, the 
cost-of-living allowance for eligible salaried employes 
was increased from $135 to $150 per quarter effective 
Decembers 41972 


Equal Employment Opportunity 

General Motors regards equal employment oppor- 
tunity as both a moral and legal requirement, and is 
committed to the implementation of the Corporation’s 
Equal Opportunity Employment Policy in every one of 
its plants and offices. That policy provides for an 
equal opportunity in employment and advancement 
for all, without regard to race, color, religion, national 
origin, age or sex. 


Model railroading is a popular employe hobby activity 
at Electro-Motive Division. This layout at the Divi- 
sion’s La Grange, Illinois, plant is spread over 1,500 


feet of track. The Model Railroad Club, which is 


sponsored by Electro-Motive’s Employe Activities 
Council, stages frequent exhibitions at the plant. 


This commitment can be demonstrated by the 
progress achieved during recent years in increasing 
minority participation in the General Motors work 
force. Minority employment has increased from 67,000 
or 11.2% of the total General Motors U.S. work force 
in 1965 to 102,000 or 16.7% at the end of 1972, ranking 
General Motors as one of the largest private employers 
of minorities. 

Progress has also been made in increasing minority 
participation in General Motors salaried and manage- 
ment ranks. Minorities in GM _ salaried positions 
increased from 1.7% in 1965 to 7.1% in 1972. 

General Motors is also giving priority attention to 
increasing Opportunities for the employment and 
advancement of women. As of December 31, 1972, 
General Motors employed approximately 85,000 
women—2,800 of them in management, professional 
and technical capacities. A number of steps have been 
taken in this area, including recruiting at predomi- 
nantly women’s colleges, training women to become 
production supervisors or to qualify for other areas of 
management and surveying female employes for inter- 
est in advancement. 

One of the difficulties in recruiting minorities and 
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women for these positions is that many of GM’s 
salaried and management jobs require some engineer- 
ing and technical training. Traditionally, however, few 
women or minorities have studied engineering. How- 
ever, General Motors has actively recruited for a num- 
ber of years at institutions with engineering curricula, 
including predominantly black colleges, in an attempt 
to increase employment of women and minorities in 
engineering jobs. 

A number of steps are being taken by GM to help 
resolve this problem, and several of these involve 
General Motors Institute. Enrollment of women and 
minorities in the regular five-year co-op program has 
already been substantially increased. Last year, 372 
minority students and 112 women were enrolled in 
General Motors Institute, and this number is expected 
to increase in the 1973 school year. 

An experimental pre-freshman program has been 
established for scholastically qualified General Motors 
Institute applicants who were inadequately prepared 
for engineering studies in high school because of the 
lack of a proper curriculum and who otherwise might 
have been denied admission. Currently, 94 minority 
enrollees—including 14 women—are in this program, 
which is designed to provide students with training 
which will allow them to qualify for the regular engi- 
neering degree program. 

Another step being taken is the development of a 
two-semester program at GMI to equip liberal arts 
graduates for technical employment in General Motors. 
Most of the 73 students who entered this program 
in the fall of 1972 are minority and women college 
graduates. 

GM has established several programs to assist any 
employes who may not have completed their formal 
education. These include adult education programs to 
help employes who have not finished high school to 
pass high school equivalency tests. 

Special emphasis is being placed on increasing the 
number of minority persons and women in the skilled 
trades. Pre-apprentice training programs at many GM 
plants develop the formal educational skills of pros- 
pective apprentices, and are designed to increase the 
number of these people who enter skilled trade 
apprenticeships. 

In addition, GM actively participates in the National 
Alliance of Businessmen program for the hiring and 
training of disadvantaged persons. By the end of 
1972, GM had hired approximately 68,000 people 
under this Corporation-funded program. 


Business Goals and Human Needs 

The history of General Motors is a story of success 
in anticipating and responding to change. Change in 
products comes first to mind, perhaps, since much of 
it is so readily visible. 

Not always so quickly apparent is change in people 
— people who design, build and sell products as well as 
people who buy, use or are affected by them. Recog- 
nizing the inevitability of change in the backgrounds, 
attitudes, motivations and life styles of people—includ- 
ing its own—General Motors has initiated many 
people-oriented programs within the organization over 
the years. Their goal has been to combine people and 
the job to more effectively achieve GM’s business 
goals, while at the same time recognizing the relation- 
ships between people and the importance of their 
changing needs and aspirations. 

It became increasingly evident in recent years, how- 
ever, that no single program aimed at isolated elements 
of the organization could achieve continuing, long- 
term improvement. General Motors needed a Cor- 
poration-wide awareness of the importance of all 
major aspects of the organization—such as the indi- 
vidual, the group, the situation, the task, the organi- 
zational structure and the technology. 

These are all basic elements of what is called Organi- 
zational Development, a management concept which 
seeks improvements through changes in such areas as 
job content, supervisory relationships, organizational 
structures and the overall working environment. 

One of the most significant projects in this relatively 
new field involved a pilot study by General Motors and 
the Institute for Social Research (ISR) of the Univer- 
sity of Michigan. Initiated in 1969, this project marked 
the beginning of a long-range, scientifically-based pro- 
gram within General Motors. Four General Motors 
plants were involved. The project had two major goals 
—to seek long-term improvements in the human 
organization of General Motors, and to stimulate 
new concepts of managing people in a manner more 
consistent with the changing nature of the modern 
work force. 

As a result of these activities launched or expanded 
throughout the Corporation and its divisions and 
staffs during recent years, increased emphasis is now 
being placed on several major objectives. Included are 
improved and broadened training activities, more 
effective employe-management communications and 
greater employe involvement and participation. 

At many General Motors plants and _ facilities, 


for example, an hourly employe is assigned to assist 
each production foreman with his nonsupervisory 
functions. Through this program, the foreman can 
spend more time managing his work group and 
providing more personalized leadership to his 
people. 

GMC Truck & Coach Division is experimenting 
in a very limited way with group assembly concepts 
in building motor homes in its Pontiac, Michigan, 
plant. This involves teams of employes doing a variety 
of jobs in completing major parts of the vehicle—such 
as body and chassis—as opposed to the typical auto 
assembly line where each employe specializes in only a 
few operations. While emphasizing that the team 
approach appears to have potential only with very low- 
volume, specialized types of assembly work, GMC 
Truck & Coach officials believe this and other experi- 
mental projects may provide a means of increasing 
employe motivation and satisfaction. 

The use of surveys to measure employe attitudes and 
organizational effectiveness has significantly increased. 
Surveys are also being used to solicit ideas and sug- 
gestions from employes. 

Organizational Development activities are undergo- 
ing steady expansion with the coordination and assist- 
ance of the Personnel Administration and Develop- 
ment Staff. By the end of 1972, more than 80 divisional 
and staff Organizational Development specialists were 
working in 40 GM plants in the United States, Canada 
and several overseas subsidiaries. 

General Motors believes potential benefits may be 
realized in such areas as improved quality, lower scrap 
losses, reduced absenteeism, reduced labor grievances, 
better overall operational performance and improved 
employe morale. 


GM Employe Benefit Programs 


In 1972, GM contributed a record $1.5 billion to 
employe benefit programs in the U.S. These programs 
offer hourly and salaried employes in the U.S. help in 
planning for the future and in providing security for 
themselves and their families. 

The most comprehensive benefit program provided 
by GM is the Insurance Program. In 1972, the cost of 
this program alone amounted to more than $775 mil- 
lion. The program covers GM employes against a 
number of contingencies. It provides income protec- 
tion in the event an employe is unable to work because 
of illness. Extended disability benefits may also be pro- 
vided if the employe becomes totally disabled.Substan- 
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General Motors facilities have well-equipped, modern 
medical departments such as this one at Fisher Body 
Division’s headquarters in Warren, Michigan. They 
are staffed by doctors, nurses and medical technicians 
who, in addition to providing medical services, co- 
operate with other plant personnel to insure that 
manufacturing areas provide a healthy environment. 


We 


Delco Moraine Division’s Quarter-Century Club, comprised of active and retired em- 
ployes with 25 or more years of service with the Division, meets annually to honor new 
members. In 1972, more than 900 active or retired employes were members of the club. 


tial benefits—often full payment—are also provided 
when an employe or his eligible family members incur 
hospital, surgical, medical or prescription drug expenses. 

In the event of an employe’s death, the Insurance 
Program provides life insurance benefits of up to twice 
the employe’s annual base pay. In addition, a substan- 
tial monthly benefit may be payable to an employe’s 
surviving spouse. Salaried employes may also purchase 
optional group life insurance for up to three times their 
annual base salaries by paying the full amount of 
the premium. 

The Pension and Retirement Programs are also of 
major importance to GM employes. The programs 
provide monthly retirement benefits for eligible 
employes who have reached retirement age or become 
totally and permanently disabled. Eligible surviving 
spouses may also receive lifetime benefits under these 
programs. At December 31, 1972, approximately 
124,000 former employes or their survivors in the 
United States were receiving benefits amounting to 
$30 million each month under these programs. In 1972, 
the Corporation contributed almost $600 million to 
the U.S. Pension and Retirement Programs. 

GM also provides three plans which minimize the 
effect of a layoff. Hourly employes are covered by 


either the Supplemental Unemployment Benefit Plan 
or the Income Security Plan. These plans provide a 
source of weekly income to supplement state unem- 
ployment compensation and also provide lump sum 
separation payments. Salaried employes are protected 
under the Separation Allowance Plan. General Motors 
contributed nearly $100 million for these plans in 
1o72. 

The General Motors Savings-Stock Purchase Pro- 
gram provides eligible salaried employes with a sound 
and convenient system for saving. All salaried employes 
in the U.S. and Canada with more than one year of 
service are eligible to participate. An employe may 
save up to 10% of his base salary and cost-of-living 
allowance. For each $2 the employe saves, General 
Motors contributes $1. In 1972, 89% of eligible salaried 
employes in the United States saved an average of 8% 
of their salaries. There were 80,950 employes in the 
class of 1967 when it matured at the end of 1972, and 
they received or were credited with GM common stock, 
Government securities and cash valued at more than 
$132 million, the equivalent of $1.99 for each $1 they 
had invested in the program. The cost of the savings 
program to GM in 1972 was $61 million. 

The year 1972 marked the 30th anniversary of the 


Hydra-matic Division has 12 vending machine areas 
located throughout the manufacturing floor where 
employes can obtain quick food service items. 


General Motors Suggestion Plan. During the year, 
more than $13 million was awarded to employes in the 
U.S. for nearly 167,000 suggestions adopted under the 
plan. Of the suggestions adopted, 74 received the 
maximum award of $10,000. 

Benefit plans in Canada are similar to those in effect 
in the United States. Plans at overseas locations vary 
and are in accord with local custom. 


Educational Aid for GM Employes 


General Motors believes that progress, whether 
economic or social, depends upon a steady influx of 
new knowledge and productive minds. To this end, 
General Motors, in addition to its support to higher 
education and the GM Scholarship Program, encour- 
ages participation by employes in the General Motors 
Tuition Refund Plan. Under this plan, GM reimburses 
employes in an amount up to $500 each year for the 
satisfactory completion of approved courses related to 
their field of work in recognized educational institu- 
tions. In 1972, employes studying under the plan were 
awarded 243 bachelor degrees and 161 graduate 
degrees. Refunds under the plan and individual gradu- 
ate fellowships granted to employes by General Motors 


At Guide Lamp Division’s annual Junior Firemen’s Day, 
children who attend sign a pledge promising to ob- 
serve the basic rules for reducing the hazards of fire. 


in 1972 totaled $2.9 million. 

General Motors also maintains General Motors 
Institute, a fully-accredited college in Flint, Michigan. 
GMI, with an enrollment of more than 3,000 students, 
provides an opportunity to earn degrees in engineering 
and industrial administration through a cooperative 
program. Students alternate periods of academic study 
and paid work assignments related to their studies at 
sponsoring GM divisions. The Institute also conducts 
a wide range of part-time management and continuing 
education courses for employes of GM units. In 1972, 
expenditures for GMI were $10.3 million. 


Incentive Program 

The Incentive Program consists of the General 
Motors Bonus Plan and the General Motors Stock 
Option Plan and is administered by the Bonus and 
Salary Committee of the Board of Directors. The Com- 
mittee has not yet determined the number of partici- 
pants who may be awarded bonuses or granted stock 
options related to the year 1972. The computation of 
the maximum amount which may be credited to the 
reserve maintained for purposes of the Incentive Pro- 
gram is shown on page 38. 
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General Motors Stockholders 


General Motors was owned by 1,285,000 stockhold- 
ers at the end of 1972. They live in every state of the 
United States, in each of the Canadian provinces and 
territories and in more than 90 other countries. 

At the end of 1972, 69% of the preferred and com- 
mon stockholders were individual accounts, 20% were 
joint tenant accounts and 11% were institutions and 
groups, such as colleges, pension funds and insurance 
companies. Of GM’s owners, 41% own 25 shares or 
less and 78% own 100 shares or less. 

A Dividend Reinvestment Plan, which provides a 
convenient, economical method for GM stockholders 
to purchase additional shares through the automatic 
reinvestment of their dividends, was implemented in 
1972. Thus far, approximately 102,000—or about 8% 
—of GM’s stockholders have elected to participate. 


At Saginaw Steering Gear Division, rest areas are 
located throughout the manufacturing area for the 
relief period comfort and convenience of employes. 


Common and Preferred Stockholders 
by Size of Holdings 
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The past twenty-five years have seen a growing 
economic trend toward worldwide business operations. 
General Motors has participated in this worldwide eco- 
nomic development, which has been beneficial to 
all concerned. The industrialized nations have ex- 
perienced an economic growth over the past quarter 
century that can only be described as spectacular. 
And many developing nations are now well along the 
way to industrialization. 

This trend to industrialization has brought new 
opportunities to the citizens of developing countries 


and provided a means for these countries to develop 
and employ local resources in accordance with ad- 
vanced technology. Additional employment oppor- 
tunities are generated by the infusion of capital and 
knowledge and the latest marketing, manufacturing 
and management methods. 

Overseas investments also serve to stimulate the 
development of local manufacturing industries which 
supply large quantities of specialized services, mate- 
rials, parts and components to motor vehicle pro- 
ducers. In addition, the expansion of dealer organiza- 
tions for the marketing and servicing of motor vehicles 
provides a further contribution to the economic 
development of a country. 

This approach to managing GM7’s operations in 
each country recognizes that the success of any business 
enterprise is dependent upon the economic health of its 
customers and on the goodwill and cooperation of the 
government and the people of the country in which it 
operates. By identifying with the country, GM continu- 
ally strives to achieve these requirements for success. 


New Records Set in 1972 


In 1972, industry sales of cars and trucks overseas 
totaled approximately 18 million units, compared with 
8 million ten years ago. Sales overseas have exceeded 
those in the U.S. and Canada in each year since 1967, 
and the gap is growing. Both areas will continue to 
grow, but overseas growth is expected to be more 
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rapid. By 1980, sales are projected to be 24 million 
overseas and 17 million in the U.S. and Canada. 

General Motors established unit and dollar sales 
records outside the United States and Canada in 1972. 
Factory sales of 1,591,000 passenger cars and commer- 
cial vehicles produced overseas, together with sales of 
81,000 exports from the United States and Canada, 
totaled 1,672,000 units, 5% above the previous record 
of 1,592,000 units set in 1971. In 1972, total sales 
attributable to operations outside the United States 
and Canada, including sales to United States and 
Canadian operations, amounted to $4.7 billion, a 15% 
increase over the record $4.1 billion established in 
the preceding year, and accounted for 14% of the 
Corporation’s volume. 

Net income attributable to operations outside the 
United States and Canada was $169 million in 1972, 
compared with $103 million in 1971. This was 8% of 
General Motors net income in 1972, compared with 
5% in the previous year. 

In Germany, factory sales of Adam Opel AG were 
a record 904,000 vehicles, compared with the previous 
record of 824,000 vehicles set in 1971. A primary 
reason for this performance was the success of Opel’s 
new Rekord and Commodore models, which have 
helped Opel overtake its main competitor in Germany. 
In 1972, 427,000 units, or 47% of total Opel produc- 
tion, were exported for sale outside of Germany. 

Factory sales of English-built Vauxhall cars and 
Bedford trucks totaled 273,000 units in 1972, 18% 
below factory sales of 331,000 units in 1971, when a 
major competitor experienced a long strike. The 
decline was principally in Vauxhall’s export sales, 
which still represented 25% of Vauxhall’s total units. 

General Motors-Holden’s Pty. Limited in Australia 
had total factory sales of 189,000 vehicles during the 
year, compared with factory sales of 188,000 vehicles 
in 1971. An increase in Holden export sales for the 
third consecutive year and strong domestic commercial 
vehicle sales more than offset a decline in domestic 
passenger car sales. 

Factory sales by General Motors do Brasil S. A. in 
1972 amounted to 102,000 units, a new record. This 
compared with the previous high of 82,000 units 
set in 1971. Brazil is experiencing rapid economic 
growth, and the Brazilian government’s commitment 
to economic development through private industry has 
led to Brazil’s emergence as a major vehicle-producing 
country. 

Elsewhere in Latin America, factory sales of GM 


Argentina S. A. amounted to 28,000 vehicles, com- 
pared with 31,000 units in 1971. In Mexico, factory 
sales of General Motors de Mexico S. A. de C. V. 
totaled 32,000 vehicles, compared with 30,000 in 1971. 

Factory sales by General Motors South African 
(Pty.) Limited amounted to 23,000 units in 1972, com- 
pared with 17,000 units in the previous year. 


New Investments 


Overseas sales of GM-produced cars and trucks 
accounted for almost 9% of industry vehicle sales out- 
side the United States and Canada. GM is seeking to 
meet the demand for its products by participating in 
the more mature markets which are important today, 
as well as in the emerging areas of the world. 

In 1971, General Motors acquired a 34.2% interest 
in Isuzu Motors Limited, a Japanese manufacturer of 
passenger cars and trucks. Through its investment in 
Isuzu, GM will participate in the rapidly expanding 
Japanese demand for vehicles, particularly the growing 
demand for trucks. In addition, Isuzu will provide GM 
with a Japanese source of vehicles to be marketed 
through GM’s worldwide organization. 

In 1972, GM joined with three Japanese companies 
to form a new company, GM Allison Japan Limited, 
which is owned 50% by GM, 20% by Isuzu Motors 
Limited, 20% by Kawasaki Heavy Industries Ltd. and 
10% by C. Itoh & Co., Ltd. The new company will 
soon begin importing heavy-duty Allison automatic 
transmissions from the U.S. for installation in Japanese- 
made trucks. When GM industrial gas turbines become 
commercially available, GM Allison Japan will also 
import them for installation in Japanese-made equip- 
ment. If a sufficient demand develops in Japan for 
either or both of these products, GM Allison Japan will 
move into local assembly and eventual manufacture. 

In the Republic of Korea, GM and the Shinjin 
Group of companies became equal shareholders in 
and formed a new company, General Motors Korea 
Company, Ltd. during 1972. GM Korea is assembling 
a Holden-source passenger car and is adding an Opel 
passenger car and a line of trucks and buses to its 
product offerings. The local content of these vehicles 
will be progressively increased, and, within a few years, 
the products will be manufactured almost entirely in 
Korea. 

In 1972, GM and two Philippine vehicle assemblers, 
Yutivo Corporation and Francisco Motors Corpora- 
tion, formed General Motors Philippines, Inc., to 
assemble cars and commercial vehicles. GM is a 60% 


owner in this company. GM also established a wholly- 
owned subsidiary, GM Philippines Manufacturing 
Corporation, which will manufacture transmissions 
for export, as well as for vehicles assembled locally. 

In Thailand, GM has acquired a 49% interest in 
Bangchan General Assembly Company Ltd., which 
is assembling vehicles for distribution by a wholly- 
owned GM subsidiary, General Motors Thailand Ltd. 

In Africa, a new, wholly-owned subsidiary, GM 
Zaire S.A.R.L., is establishing facilities in Kinshasa, 
Zaire, for the assembly of GM vehicles. 

In other overseas areas, GM is continuing with 
studies, discussions and negotiations which could result 
in additional new operations. The long-range potential 
for automobile sales in the emerging areas of the world 
is promising. As part of its program to participate in 
these opportunities, GM hopes to establish within its 
organization interchange programs for vehicle com- 
ponents on a regional basis in order to achieve an 
economic volume of production. At the same time, 
this will contribute to the industrial growth of the 
United States and other participating countries. 


Employment Overseas 


General Motors has always followed a long-standing 
practice of continually seeking to hire, train and pro- 
mote nationals in the overseas countries in which it 
operates. GM’s practice has been to provide an envi- 
ronment in which employes are able to develop their 
skills and capabilities, thus improving the pool of 
managerial talent from which it is able to draw. The 
Corporation’s employment statistics confirm this—of 
GM’s total overseas employment of approximately 
183,000 at the end of 1972, only some 350 are assigned 
from the U.S. to overseas locations. 

Employes from the U.S. are assigned to overseas 
positions for two reasons. First, in some countries 
there are shortages of qualified local personnel with a 
broad background of GM experience and an under- 
standing of the interdependence of GM’s worldwide 
operations. Second, certain operating positions require 
managerial or technical skills not always available 
locally. While a growing number of key managerial and 
technical personnel are being recruited and trained 
locally, the availability of qualified local personnel in 
some countries grows even more critical as many multi- 
national companies expand throughout the world. 

General Motors has for many years financed its 
overseas operations primarily by retained earnings 
and by local borrowing, with the borrowings repaid 


through funds generated within such operations. This 
long-established policy has resulted in a significant 
contribution to the U.S. balance of payments. In 1972, 
GM operations outside the United States made a 
favorable contribution of $396 million ‘to the U.S. 
balance of payments. General Motors favorable con- 
tribution since the end of World War II has been 
$14.1 billion. 

GM’s growth overseas has not been at the expense 
of expanded investment and employment in the United 
States. Between 1962 and 1972, General Motors 
domestic employment rose 19%, compared with only 
12% for U.S. manufacturing as a whole. Although 
GM overseas employment during the same period rose 
at a higher rate, this was because automobile produc- 
tion overseas was at a much lower level of develop- 
ment in 1962. 


A Look Ahead 


The trend toward multinational investment has been 
accelerated by the creation of the European Common 
Market and the increasing industrialization of the 
developing nations. Because of its investment in many 
of these countries, GM is participating in areas of 
the world from which it might otherwise be excluded. 

Today, a chief characteristic of the multinational 
company’s worldwide potential is diversity—a variety 
of national economies at different stages of develop- 
ment, each with distinct requirements for serving the 
public. Another is the rapid pace of change in many 
of these national economies, and a third factor is the 
variety of goals set by various nations. Each national 
economy has unique policies and attitudes and, 
because of this, presents its own combination of chal- 
lenges and opportunities. 

Against this background, General Motors has estab- 
lished and expanded the worldwide manufacturing, 
assembly and warehousing facilities necessary to par- 
ticipate in these expanding new opportunities. Now, 
GM products are sold and serviced in most countries 
of the world. In a number of countries abroad, GM also 
manufactures automotive components and accessories, 
Frigidaire household and commercial appliances and 
TEREX off-highway earthmoving equipment. 

General Motors is working hard to meet the chal- 
lenge of providing economical, personal transportation 
for millions in the more advanced countries and to 
be instrumental in the development of a sound auto- 
motive industry to serve the needs and aspirations of 
the developing nations. 
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FINANCIAL REVIEW 


Operating results for 1972 were favorably affected 
by increased sales volume, reflecting the strength of 
the economy, as well as increased sales of more top- 
of-the-line models and optional equipment. Also, 
improved operating efficiencies as a result of continued 
cost-reduction efforts and a sustained high level of 
capacity utilization contributed significantly to the 
improvement, despite the adverse effects of local strikes 
which caused a production loss of about 200,000 
units. 

Net income in 1972 was $2,163 million, compared 
with $1,936 million in 1971 and the previous record of 
$2,126 million set in 1965. Earnings per share of 
common stock in 1972 were $7.51, compared with 
$6.72 per share in 1971 and $7.41 per share in the 
previous record year 1965. Comparing 1972 with 1965 
indicates that earnings have not kept pace with other 
factors in GM’s business. While earnings in 1972 
were 2% higher than 1965, unit sales were up 7%, 
dollar sales up 47%, payrolls up 59% and stockhold- 
ers’ equity was up 42%. Over the period, profit as a 
percent to sales dropped from 10.3% in 1965 to 7.1% 
in 1972, slightly higher than the 6.8% in 1971. 

The lower profit margin compared with 1965 in a 
year of record sales is largely a consequence of rising 
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costs and improvements in our products, not matched 
by price increases. The 1972 operations also reflected 
the adverse effect of a series of local strikes. Strikes by 
the United Automobile Workers briefly shut down ten 
plants in the latter part of the year. Earlier, the GMAD 
assembly plant in Lordstown, Ohio, was shut down 
for three weeks, and the Norwood, Ohio, plant was 
closed for 174 days. 

Throughout the world, dollar sales of GM products 
totaled a record $30.4 billion, compared with $28.3 
billion in 1971, the previous record year. Before 
elimination of intercompany sales among United 
States, Canadian and Overseas operations, United 
States operations accounted for 78% of worldwide 
dollar sales in 1972, with Canadian and Overseas 
operations contributing 8% and 14%, respectively. 

Estimated net income attributable to United States 
operations was 88% of total net income for 1972. Net 
income attributable to Canadian and Overseas opera- 
tions was 4% and 8%, respectively, of the 1972 total. 
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These percentage contributions to sales and net income 
are comparable to those in recent years, except for 
1970, when United States and Canadian operations 
were adversely affected by the UAW strike. Of the 
total of such income attributed to U.S. operations in 
1972, approximately 97% was accounted for by auto- 
motive products. Nonautomotive and defense and 
space products accounted for the remainder of income 
attributable to U.S. operations. 

Dividends paid on the common stock totaled $4.45 
per share in 1972 and $3.40 per share in 1971, compared 
with $5.25 in 1965. The dividend paid in 1972 was 
within the dividend guidelines issued by the Govern- 
ment’s Committee on Interest and Dividends. 


Prices 

Early in July of 1972, General Motors filed a price 
increase request with the Price Commission for an 
average increase of $85 on a cost pass-through basis, 
in partial recognition of costs for safety and emission 
changes, increased costs due to the Federal Occupa- 
tional Safety and Health Act (OSHA) and GM- 
initiated design improvements. In August, GM recon- 
sidered its request and reduced the proposed increase 
to an average $54, covering only government-mandated 
changes in emissions, bumpers and other safety equip- 
ment. 

This request was suspended by the Price Commis- 
sion in late August, pending availability of GM profit 
data for the third quarter. Subsequently, public hear- 
ings were held on the proposed pricing and cost data 
on 1973 models, which had previously been filed with 
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the Price Commission by the automotive companies. 

General Motors’ 1973 model cars and trucks were 
introduced in September at 1972 model prices except 
for selected adjustments granted by the Price Commis- 
sion for optional equipment made standard. These 
changes resulted in an average $5 retail list price 
adjustment for equipped vehicles. 

On November 2, 1972, GM resubmitted its request 
for an average $54 adjustment, following submission 
to the Price Commission of GM’s third quarter earn- 
ings and profit margin data as required by the regula- 
tions. Approval was received from the Commission on 
December 1, 1972, for the average $54 per equipped 
vehicle, equivalent to 1.2% of retail list price, and 
implementation was made effective December 4. 

On December 8, 1972, General Motors asked the 
Price Commission for authority to increase prices by 
an average 3% for 1973 cars, trucks and options and by 
an average 3.5% for nonautomotive and miscellaneous 
business. These requests, which were for recovery of 
allowable cost increases incurred since December 31, 
1971, reduced by a government-specified productivity 
factor, were subsequently suspended by the Price 
Commission and were pending when Phase III of the 
President’s Economic Stabilization Program was 
announced on January 11, 1973. At that time, General 
Motors stated that in view of these modifications in 
the program, it would defer any decision on future 
prices until there has been sufficient time to evaluate 
the effect of Phase III on its business. Prices for GM 
products have remained unchanged since Phase III 
was announced. 
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Taxes 

The provision for United States, foreign and state 
and local income taxes in 1972 was $2,060 million, 
compared with $1,784 million in 1971. Together with 
other state and local taxes and General Motors’ share 
of social security taxes, the total tax provision in 1972 
was $2,978 million, compared with $2,560 million in 
1971. In 1972, this total tax provision was equivalent 
to $1.38 for every dollar of net income and $10.41 
per share of common stock, which compares to 
$1.32 for every dollar of net income and $8.95 per 
share in 1971. 


Expenditures for Plant, Equipment and Special Tools 


Expenditures for plant and equipment throughout 
the world totaled $940 million in 1972, and provided 
for capacity expansion, modernization and plant re- 
placements. Of these expenditures, approximately 80% 
was made in the United States, 3% in Canada and 17% 
overseas. In 1971, spending for plant and equipment 
totaled $1,013 million. Depreciation and obsolescence 
charged to income in 1972 was $912 million, compared 
with $873 million in 1971. 

Expenditures for special tools were $898 million in 
1972 and $631 million in 1971. Tool amortization 
amounted to $874 million in 1972 and $918 million 
in 1971. 


Working Capital 

Working capital at December 31, 1972, totaled 
$5,565 million, an increase of $1,035 million over the 
$4,530 million working capital at December 31, 1971. 
The increase in 1972 is due primarily to the excess of 
net income over dividends paid to stockholders. Bor- 
rowings by foreign subsidiaries resulted in a net 
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increase of $175 million in long-term debt to provide 
funds for expansion programs, principally in Europe 
and Latin America. Expenditures for plant facilities 
and special tools exceeded depreciation and amorti- 
zation by $52 million. A statement setting forth the 
changes in financial position and the changes in 
working capital by element appears on page 32. 


Common Stockholders’ Equity 


The equity of the holders of General Motors com- 
mon stock is represented by the common stock, capital 
surplus and net income retained for use in the business. 
This amounted to $11,399 million at the end of 1972, 
compared with $10,522 million at the end of 1971. 
Book value per share of General Motors common 
stock increased from $36.58 at the end of 1971 to 
$39.64 at the end of 1972. 


Pension Funds 


Under the pension plan for hourly employes and the 
trusteed part of the retirement program for salaried 
employes, pension funds in the United States are man- 
aged by a group of independent bank trustees. Stated 
at cost, these funds totaled $3.6 billion at the end of 
1972. General Motors payments into the trusts and 
net income earned by the trusts totaled $717 million 
during 1972. Reflecting pension payments amounting 
to $312 million, the resulting net increase in the pension 
funds for the year amounted to $405 million. Details 
are shown in the tabulation on page 38. 

Three insurance companies administer the insured 
part of the U. S. salaried employes’ retirement pro- 
gram. Separate arrangements are made for employes 
in Canada and other countries where General Motors 
pension plans are in effect. 
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GENERAL MOTORS CORPORATION and Consolidated Subsidiaries 
STATEMENT OF CONSOLIDATED INCOME 


for the years ended December 31, 1972 and 1971 


Year 1972 Year 1971 
INTSALE SYA LES Renin, cine oh ee ene Ro ee $30,435,231,414 $28,263,918,443 
Equity in earnings of nonconsolidated subsidiaries and associates (dividends 
received amounted to $53,894,756 in 1972 and $49,188,014 in 1971). ........ 103,733,982 100,641,084 
Other income less sundry income deductions (net deduction) (Note 2).......... 71,045,353 ( 36,441,991) 
LCV TGA Wetec eters. 5 Aye ay seas gers oS Se eh Spots esac, esa oe a oe Are 30,610,010,749 28,326, oo 
COSTS AND EXPENSES 
Cost of sales and other operating charges, exclusive of items listed below...... 23,336,854,644 21,620,860,324 
Sellinomeencralgan dea dininistnathyerexpechsese nee iernieG niente niin 1,162,537,263 1,106,778,977 
Depreciation and obsolescence of real estate, plants and equipment............ 912,432,511 873,102,334 
PNGUOTASPANBETN. OL Seles CMMWeyol Se Sn ooo nop Oo Dina oie eo ol UEP oy oy Bn Un oo e aac e 874,221,875 917,566,408 
Provision for Bonus Plan and Stock Option Plan (Note 10)... ................ 101,357,691 90,000,000 
WritedhS tates storelonrandrothem income taxes (NOLES) ean iene cere 2,059,800,000 1,784,100,000 
BIC) a peer ee oad ak Le era fl eae ta awlctilidbiee TA is wea eh ETON 28,447,203,984 26,392,408,043 
INE TEN COME TOr they Came ssvcre-ac ys rciel avs orators etetel A ore us cae Gi obtamead ala aera stare 2,162,806,765 1,935,709,493 
Dividercdsponn prererreg: Stocks arr. tau ea errnee sios enone tus so etean ois eu atatee mits wanes 12,928,270 12,928,272 
PARNEDEONECONIMON: Si OCK ore ties ott ossicles atl ats rete oe Rieti $ 2,149,878,495 Se 22 ole 2st 
Average number of shares of common stock outstanding during the year....... 286,099,648 286,006,615 
EARNED PER SHARE OF COMMON STOCK (Note I1)................ $7.51 $6.72 


Reference should be made to notes on pages 33 through 37. 
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GENERAL MOTORS CORPORATION 
CONSOLIDATED 


December 31, 


ASSETS 
Dec. 31, 1972 Dec. 31, 1971 
CURRENT ASSETS 
GaSb sas diene sick ahead gee ane a Pete tees are kD are oni Shere Saat Oe ee eg ee $ 379,618,630 $ 330,874,832 
United States and other government securities and time deposits—at cost, which 
approximates market: 
Helditor paymentrotincome taxes; eae nee eee atin: 603,715,489 1,366,041 ,228 
(@ | dales comeuecet ne eer atc RRCN coo asier neste for erande dee ms ence acer ern city So 8 reo tcc OER 1,963,607,352 1,645,211,378 
Accountsvand motes receivable (NOG 4) serene ieee eet 2,806,202,114 2,724,213,647 
EN VENtOLIES a feo scat sca ets a TR oe a ee eae Sr rene 4,200,163,355 3,991,569,173 
Prepaid ‘expenses eax 5 canes tues sites nuela ls edsbane cen ebeine siete eaalogene iets meee Memeekcnen esau 585,214,833 478,797,038 
TOYVAL, CURRENT FASSEITS shorn ane ee Core ee 10,538,521,773 10,536,707,296 
INVESTMENTS AND MISCELLANEOUS ASSETS 
Equity in net assets of nonconsolidated subsidiaries and associates (Note 5)..... 1,141,536,540 1,081,910,684 
Other investments and miscellaneous assets—at cost (less allowances)........... 93,256,312 127,138,450 
TOTAL INVESTMENTS AND MISCELLANEOUS ASSETS....... 1,234,792,852 1,209,049,134 
COMMON STOCK HELD FOR INCENTIVE PROGRAM (Note 6)......... 129,540,350 130,668,064 
PROPERTY 
Ia! CSUR. joleNaS eial Calan (NIUE T))nococcccncceuescosoneosboonsuououGs 14,748,057,536 14,242,155,542 
Less accumulated depreciation and obsolescence (Note 7)............06.00e00- 9,270,232,890 8,734,764,033 
INGE lll CSIRINS, IBINUS EING! SEIMEM oo ngocnodoccoeooooacvovosanoobanns 5,477,824,646 5,507,391,509 
Specialitools—=less amortizationweeee eee er erie ner errr 720,699,933 696,379,317 
TOTAL. PROPERTY xe cies eee ee ee ee 6,198,524,579 6,203,770,826 
DEFERRED CHARGES 
Goodwill =lesstamontizatlOnmmmen scare ttt ete emer eren nore ree aera arn en 44,409,726 50,753,972 
Deferred incometaxestanclso tiie merrier ieee ern een ar 127,592,755 DOs 22 
TOPFAL: DEFERRED CHARGES 23 no ee oe ee eee 172,002,481 107,111,094 
TOVALSASSET S ienescn cts elon tap a kon oe eee eee me ne hd eee $18,273,382,035 $18,187,306,414 


Reference should be made to notes on pages 33 through 37. 
Certain amounts for 1971 have been reclassified to reflect comparability with classifications for 1972. 
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and Consolidated Subsidiaries 


BALANCE SHEET 
1972 and 1971 


LIABILITIES, RESERVES AND STOCKHOLDERS’ EQUITY 


CURRENT LIABILITIES 
Accounts, drafts and loans payable 


CR CHOCe OOO Led) Ot CIC a ThtnO Deco Eri thcnD Orin Oftac OG 


United States, foreign and other income taxes payable.................0.0000- 


Othetmraxcsmpayrollsrandisundnrysacciucdultemns sa erent eater 


TOTAERCURRENT LIABILITIES. 5 ne.) sceciene eee eee ae 


LONG-TERM DEBT (principally foreign subsidiaries) (Note 8)............... 


OTHERSULABLLITIES Yaec. aaccrtstie son stas tate agh © yates Aciea/aicus sol eevee ake aun ene 


DEFERRED CREDITS AND RESERVES 

Pe lerrecwiiivestinentita xacredi G tactancin ce sinratar Ricgepcramte ra ihc alecs oeaiaetee ie eke 
Contincentzcreditssunder Stock plonlyelanereee cree eccentric ier: 
Gener utescivecappiucable (0 fOLciaiy Operations .- 1. 4....6eicien ae eee ie eae 
Other priicipally deterred intercompany profits)...c...:2.0+2s esse ee tees 


TOTAL DEFERRED CREDITS AND RESERVES................. 


STOCKHOLDERS’ EQUITY (Notes 9 and 10) 
Capital stock: 
Preferred: 
Bs MOUSE ELC Sra ested RD. hale octet anes 6 peyote or IA arya. nants Sok we ee ter eee ae 
DAA DISELICS CM peter y ts ee Vicar t ee ele ee Wie oot che Hiv Ole) Sk bere a baie Sus *mielawomes 


MIRC UD REAP ECeHIES LOC Ke mmerraen tute nh tetera ets ee sgeey cee deve cone Tis ween dd coe Nelegearcar or na 
Capital surplus (principally additional paid-in capital). ............. 0... e eee. 
INE TraveroyaNVS Tei valeral oye We iho OS loc on ono oouobaboGebuosuoboDbAbeOnDS 


LODALES LOCKHOLDERS BE O ULV irrcete cris katie itt rt: 


TOTAL LIABILITIES, RESERVES AND STOCKHOLDERS’ EQUITY..... 


Dec. 31, 1972 


$ 2,469,823,840 


760,322,253 


1,743,600,748 
4,973,746,841 


790,876,437 


380,365,697 


169,838,391 
21,100,000 
141,667,396 


112,908,250 
445,514,037 


183,564,400 
100,000,000 


479,360,875 


762,925,275 
766,945,776 


10,153,007,972 
11,682,879,023 


Dec. 31, 1971 


$ 2,206,310,295 
1,735,829,334 
2,064,180,370 
6,006,319,999 


615,617,040 


339,900,008 


151,732,000 
23,663,338 
141,667,396 


___ 103,169,341 
420,232,075 


183,564,400 
100,000,000 


479,340,467 


762,904,867 
766,136,647 


10,805,237,292 


$18,187,306,414 
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GENERAL MOTORS CORPORATION and Consolidated Subsidiaries 
STATEMENT OF CHANGES IN CONSOLIDATED FINANCIAL POSITION 


for the years ended December 31, 1972 and 1971 


Source of Funds 


Net InCOrme & jd Spd tides anes eave te Sista Gist eee oat oe Ree SCRE RTM OR IT) Senet ecu ereeni et 
Depreciation and obsolescence of real estate, plants and equipment................... 
Amortization’ of: special tools: tae ercore corres cess cies ea ume teue shard caer ae 
Undistributed earnings of nonconsolidated subsidiaries and associates, 
déferred: income taxes, etC,— ets eo Ace aero ecco one ee nn ue emer eee 
Total current Operations 2.52 a-ciene ot ie ce ae ce eeecee eeree eee ee teen sire tenons 
Disposalsvand Ketinements) olf propenrly meee ee eet aren ene ree eee 
Increase mvlone-termy debt spon dae Ole ene eee ee CE ee renee 
Proceeds tromysale of mewlyassuedscommonistOckser seiereiitiere ten tei entree tere 


"Tete svcc osx 2 eee Sec ccr tate cr nee eee OR ie ee oe 


Application of Funds 
Dividends: pard to stockholdersamm asses eee ee ote ere 


Expenditures tonmnealsestatesplantstan duet) inet tememernet ier rater et tern tr etter ieee 
Expenditures, tor:special. toOlSi ar. aroun nrc ace mae eae eran mer 


Investments in nonconsolidated subsidiaries and associates...............--00. ee ceeee 


Increasenni workings capitaliduntns chery Cane mieeieriar kien terrier ea i eer ee 
Workineicapitalratabe Simin Cao iit eny cal qemer re ieee aaen te te namin tain atti aaa nm 


Working capitaliat end (of thesyeare sana acca ee OO ere erent 


Increase (Decrease) in Working Capital by Element 


(CAS, LON CIM SACUIAIES ANE! WS CESS. oo acancacvascvoonsdocunobuooussoonaoe 
ACCOUNTS and! MOLES HECeIVa DIEM wey me natn ce CR Een ie aera ener nr artnet 
TAVENTOLIES ica. 25h RON ROE oe RTO es SESE TENE ere ee ae cone ae rer 
Prepatd expenses ietaiyersee sty os Say te ot ee re at ee ee Ene eae 
Accounts; -dratis.and loans*payablescprsan ott a ieee are rer ee eee ree eee ee ret 
United States; forergn-and other mcome taxes payables....0 cee nner 
OWS? WES, pEhaollls aroval Guinalay ACEC WINS. oo oocccaccnccancccumocnoocanauaaene 


Inerease in working capitalidurin® thesy cara: ser irra nates enna 


Reference should be made to notes on pages 33 through 37. 
Certain amounts for 1971 have been reclassified to reflect comparability with classifications for 1972. 


LLLP BIST OT PY TS SPST ETO EER ATA ToT LSE TTT ET ES ELE IE EY TPES IER TE PS SSS TE ISD 


__Year 1972 _ 


$2,162,806,765 


912,432,511 
874,221,875 


98,357,457) 


3,851,103,694 
57,171,936 
175,259,397 


706,164 
4,084,241,191 


1,285,994,571 
940,037,584 
898,542,491 
9,786,630 


84,507,720) 
3,049,853,556 


1,034,387,635 


4,530,387,297 
$5,564,774,932 


($ 395,185,967) 


81,988,467 
208,594,182 
106,417,795 


263,513,545) 


975,507,081 


320,579,622 


__Year 1971 


( 


$1,935,709,493 
873,102,334 
917,566,408 


164,609,583) 


3,561,768,652 
Dyfi akev2o5 (2 
334,394,340 
922,090 


3,954,467,594 


( 


( 
( 
( 


985,371,948 
1,012,968,050 
630,702,160 
47,514,676 
15,114,436 
2,691 ,671,270 
1,262,796,324 
3,267,590,973 


$2,911,682,479 
998,547,666 
123,491,324) 
2216135299 
546,417,302) 
IES 2 2K OTS e) 
6771275217) 
$1,262,796,324 


GENERAL MOTORS CORPORATION and Consolidated Subsidiaries 


NOTES TO FINANCIAL STATEMENTS 


Note 1. SIGNIFICANT ACCOUNTING POLICIES 


PRINCIPLES OF CONSOLIDATION 

The consolidated financial statements include the accounts 
of the Corporation and all domestic and foreign subsidiaries 
which are engaged principally in manufacturing or wholesale 
marketing of General Motors products. General Motors’ 
share of earnings or losses of nonconsolidated subsidiaries and 
of associates in which at least 20% of the voting securities is 
owned is generally included in consolidated income under the 
equity method of accounting. Intercompany items and trans- 
actions between companies included in the consolidation are 
eliminated and unrealized intercompany profits on sales to 
nonconsolidated subsidiaries and to associates, the investments 
in which are accounted for by the equity method, are deferred. 


TRANSLATION OF FOREIGN CURRENCIES 

Real estate, plants and equipment, accumulated depreciation 
and obsolescence and the provision for depreciation and 
obsolescence are translated into United States dollars at 
exchange rates in effect at the dates the related assets were 
acquired. Other assets and liabilities, deferred credits and 
reserves are translated at exchange rates in effect at the date 
of the balance sheet; other items of income and expense are 
translated at average exchange rates for the months in which 
the transactions occurred. Accumulated unrealized net loss 
from translation of foreign currency accounts of any foreign 
subsidiary is charged to income and accumulated unrealized 
net gain is deferred. 


INCOME TAXES 

Investment tax credits allowable under the income tax laws 
are deducted in determining taxes estimated to be payable 
currently and are deferred and amortized over the lives of the 
related assets. The tax effects of timing differences between 
pretax accounting income and taxable income are deferred, 
except that the tax effects of certain expenses charged to 
income prior to 1968 have not been deferred but are recognized 
in income taxes provided at the time such expenses become 
allowable deductions for tax purposes. Provisions are made 
for estimated United States and foreign taxes, less available 
tax credits and deductions, which may be incurred on remit- 
tance of the Corporation’s share of subsidiaries’ and asso- 
ciates’ undistributed earnings included in the consolidated 
financial statements. 


INVENTORIES 

Inventories are stated at the lower of cost or market. Cost is 
determined substantially by the first-in, first-out or the average 
cost method. Market value is current sales price less distribu- 
tion cost for finished product and replacement cost for other 
inventories. Physical inventories are taken at all locations. 


COMMON STOCK HELD FOR INCENTIVE PROGRAM 

Common stock in treasury is held exclusively for payment 
of liabilities under the Incentive Program and is stated 
substantially at cost. 


PROPERTY, DEPRECIATION AND AMORTIZATION 
Property is stated at cost. Maintenance, repairs, rearrange- 
ment expenses and renewals and betterments which do not 
enhance the value or increase the basic productive capacity 
of the assets are charged to costs and expenses as incurred. 
The annual group (composite) rates of depreciation are, with 
minor exceptions, as follows: ; 


Classification of Property Annual Group Rates 


Land improvements % 

Buildings 344% 
Machinery and equipment 814% (Average) 
Furniture and office equipment 6% (Average) 


Depreciation is not provided in excess of 100% of the gross 
book amount of a given group as a whole. Depreciation on 
groups which are not 100% depreciated is, with minor excep- 
tions, accrued at 150% and 100% of the applicable rate shown 
above for the first and second thirds, respectively, of estimated 
useful life and thereafter at 50% of such rate for the balance of 
time the asset remains in service. Use of this accelerated 
method accumulates depreciation of approximately two- 
thirds of the depreciable cost during the first half of the 
estimated lives of the property. 

Expenditures for special tools are amortized, with the 
amortization applied directly to the asset account, over short 
periods of time because the utility value of the tools is radically 
affected by frequent changes in the design of the functional 
components and appearance of the product. Replacement of 
special tools for reasons other than changes in products is 
charged directly to cost of sales. 


GOODWILL 

Goodwill relates to businesses acquired in 1943 and prior 
years and, beginning in 1970, is being amortized over a period 
of ten years at the rate of $6,344,246 per year, with the 
amortization applied directly to the asset account. 


INCENTIVE PROGRAM 

A reserve is maintained for purposes of the Bonus Plan and 
Stock Option Plan to which may be credited each year an 
amount which the independent public accountants of the 
Corporation determine in accordance with the provisions of 
the Bonus Plan; however, for any year the Bonus and Salary 
Committee may direct that a lesser amount be credited. Bonus 
awards under the Bonus Plan, contingent credits under the 
Stock Option Plan and such other amounts arising out of the 
operation of the Incentive Program as the Committee may 
determine are charged to the reserve. As a result of tentative 
determinations of awards by the Committee, the amount 
provided is transferred to current liabilities, other liabilities 
and deferred credits at December 31. 

The Bonus and Salary Committee may determine that par- 
ticipants have not met the requirements entitling them to 
receive undelivered instalments of bonus awards and con- 
tingent credits; the amount of any such instalments is credited 
to income. Upon the exercise of stock options, the related 
contingent credits are proportionately reduced with the 
amount of the reduction credited to income. 
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NOTES TO FINANCIAL STATEMENTS (continued) 


Note 1. SIGNIFICANT ACCOUNTING POLICIES (concluded) 


GENERAL RESERVE APPLICABLE TO FOREIGN 

OPERATIONS 

The general reserve applicable to foreign operations was 
established in 1954 and is available to absorb extraordinary 
losses, such as losses from discontinuing foreign operations in 
any locality, either voluntarily or because of conditions beyond 
the Corporation’s control. There has been no change in this 
reserve since its establishment. 


PENSION PROGRAM 

The Corporation and its subsidiaries have several pension 
plans covering substantially all employes. Generally, plans 
covering hourly-rate employes are noncontributory and those 
covering salaried employes are both contributory and non- 


contributory. Benefits under the plans are generally related to 
an employe’s length of service, wages and salaries and con- 
tributions. The costs of these plans are determined on the basis 
of actuarial cost methods and include amortization of prior 
service cost over periods not exceeding 30 years. With the 
exception of certain overseas subsidiaries, pension costs 
accrued are funded. 

The total pension expense of the Corporation and its consol- 
idated subsidiaries amounted to $640 million in 1972 and 
$584 million in 1971. The actuarially computed value of vested 
benefits of all plans was less than the total of pension funds, 
at market, and balance-sheet accruals as of December 31, 1972. 


Note 2. OTHER INCOME LESS SUNDRY INCOME DEDUCTIONS 
Other income: 
Interests i COrme see oe ee et eee eA eee eee ee Ae enn ere ee 


1972 


my LR see 


1971 


De olse27,. 910 


Others cig eee Pe ae as Oe Oe Cee ara Rae ee eee tree case 20,538,877 19,758,627 
Sundry income deductions: 
Interestrand relatedichar oestrone ON S=teninnde Olen rt re-enter ener tere ( 46,771,305) ( 26,355,559) 
QUEER ANTELES URE Ae pee hae ee eT aac rn Orne ener ae ete rae ( 28,191,405) ( 29,304,364) 
Gain (Loss) on translation of financial statements in foreign currencies—net........ 482,470 ( 27,783,629) 
CO slo ee UR Rn ede art sc Re Pe nae ae Akane re elN Gien cna EARNS. 0 cabin BicieRbiC 10,389,243) (( 53,980,977) 
Re ener eRe Grape toes tran MSN Te Guh cb daca orcisinr maiady Beets uIRIPRSN NY Hicks aac aoe ices $ 71,045,353 ($ 36,441,991) 
Note 3. UNITED STATES, FOREIGN AND OTHER INCOME TAXES 1972 1971 
Taxes estimated to be payable currently: 
Wnited States Federal Reyer a eee re oe ee rete pene nerte $1,595,391,659 $1,548,254,273 
S10] hol (240 eae eee eee arr ree erento oe ise ob Gano dats Ga onto opuiicn Ga bass sO OME AOS 279,599,443 173,520,398 
UnitedsStates;staterancdslocalseemreeee ieee eerie enn ten rer en eer eae epee 254,400,000 211,600,000 
FW) ee sepa Aired aR RR ey Ph mercies re te ciabsts ores busy mice Seen cri C1 Oy eR OABRO MLO G CucenLclb Cb Guawmiareiaws 2,129,391,102 1,933,374,671 
Investment tax credits: 
Deferredis Sncenissaicecey Bente ate eR oe Cente Eee ee 51,080,601 29,621,000 
AIMOrti Zed yeh Ee Soe oe R reece eke ee ere ne a ae ae 32,974,210) 31,647,000) 
Deferred income, taxes—neto me oe er ee eee ( 87,697,493) 147,248,671) 
Ota os, a seck's Segoe ones eaeheecnace, 4) Cae sade OE eR URE eT EC eee een $2,059,800,000 $1,784,100,000 
Note 4. ACCOUNTS AND NOTES RECEIVABLE 1972 1971 
General Motors Acceptance Corporation (relating to current wholesale financing of 
Salesiofy Generale OtorsspnodUCts) seers eer nenen en tenet tell tata aan aan arte $1,491,529,301 $1,102,348 ,920 
Other traderandisundiryerecetvabless(lessvalll Ovallces) ae ieter en tat tee 1,314,672,813 1,621,864,727 
TO tae eee rhe es Sie ee ey TO rota dated RETR TEER EERE Pee nem $2,806,202,114 $2,724,213,647 
Note 5. EQUITY IN NET ASSETS OF NONCONSOLIDATED 
SUBSIDIARIES AND ASSOCIATES 1972 1971 


Nonconsolidated subsidiaries: 


General Motors Acceptance Corporation and its subsidiaries (finance and insurance 
Companies) (Seerpazens 9)) mes rameerapewe terse reece rs errs ren eae mm 


Dealerships operating under dealership assistance plans (retail companies).......... 
Other domestic and foreiansuosidiaricame irri meen rere ae 
ASSOCIATES (INLErEStS 1m OVEISEAS COMP Allis) saris seme ieee teen ae 
TOtal stro ecnctatene ct eee aoe eee eae ee ey eee ese ers oe oe eee 


$ 948,002,595 


$ 899,611,570 


110,378,744 ANS) Bs 7/ HON 
6,159,174 5,850,514 
76,996,027 56,711,409 
$1,141,536,540 $1,081,910,684 


NOTES TO FINANCIAL STATEMENTS (continued) 


Note 6. COMMON STOCK HELD FOR 


INCENTIVE PROGRAM 1972 
Shares Amount Shares 
Balan Cemimibesin iii Ostet Cay. ca sat a 1,704,658 $130,668,064 2,014,409 
ACTUMECEOMCIPlOVerp ADS seem rr tents ce a ee 635,702 49,974,989 513,253 
Sold to trustees of the Savings-Stock Purchase Program (a)...... — _ (3387-202) 
Delivered’ to Incentive Program participants. ...........-<-::-. ( 646,735) ( 51,226,076) ( 485,802) 
Revaluation in accordance with the Bonus Plan................ — 123,373 — 
Balance at end of the year: a nas at ae 
Held for instalment deliveries of bonus awards and contingent 
CreditsmelatedstOnpnl Olnyca CS aetna aa nna 765,842 57,368,659 722,266 
Available for contingent credits related to outstanding stock 
ODL ONS Vag aR reali anette ces, Lae oceans MU nS. 222,601 17,168,904 303,159 
Available for current bonus awards and contingent credits... .. 705,182 55,002,787 679,233 
FE Oho emir erie cece ue i aint ta A cmng ues. ee Wiogeon fee 1,693,625 $129,540,350 1,704,658 
(a) During 1971 the trustees of the Savings-Stock Purchase Pro- 
gram began obtaining plan requirements in the open market. 
Note 7. REAL ESTATE, PLANTS AND EQUIPMENT 1972 
Real estate, plants and equipment—at cost: 
SPETONG LL 3 i Sy wh cee Cea LS PCE Coe eee ee Ae Poa Rear ea SN EA I OR SOs ete a $ 214,972,179 
jews val Thanyey Ren eiaslolaubsie 4 25 oto & Ag genes Gee Re IAeALG, otteray teh eee & SEER EET Oe HEIR HLA SRI 490,121,004 
LeASelnolal MINOW SMSMUSAISSS ATO MIVATNOM soo oh acabeceocuscadesnonusconsnsnces 23,508,032 
I Wil clim Ssrpwenemes wee erscer: eee ee cek oy ee saree eens bok ny a Ghte h acgeMtiric Aa ee wuted mumeeuens s Sienatme, = 3,773,047,598 
IVC TINGAY CHANG NEG INT peu oltien oda co obece-o oto ono 4 om Aan ee bin do do ote D OO b ab e.5 9,729,677,842 
[FUMIE CNG! QANCS SEMIN conconcosngooboeno DHO DDS Obeoso dn aODO HOODOO HD UE 232,389,352 
(COTAMUGH OMT PORES 5 oo cated Ran comopanemmentodou sp Geer oe acenonaAuene oe 284,341,529 
TROTRAU <. ccis ie 8 Bota be ccceat eet aoe ei ale ROI oe ean Ue ue ice Pi he uMeeee es $14,748,057,536 
Accumulated depreciation and obsolescence: 
PATI EOL OV CLIC S ae enn ent a orn cette oss. tary ches ines Bio ane uesen sah Sobers eee ae cate $ 285,323,752 
BU SS eens Sere rere ae eee el leya ee laic a tina Caer aa cee ea oar 2,057,908,137 
Machinenypandsecuipmentarvaerryariir crete scr. etic clans eae eee ee ee er 6,718,011,419 
Fie MMINS Aina! GENES QUIEN M ooo duncogasdensonodgunwobbooouunvonosuacdouGuade 159,659,452 
EXtra Ordinary 10 DSOLESCENCEm wee vue aoieres cle rete etre ieiel os chehave sic ete att onenee nate rthe siete oaks 49,330,130 
FTC Re ere reece Reon ar Ta as ec Sete See hinricutee ay Tals een re ie Peveor sete $ 9,270,232,890 
Note 8. LONG-TERM DEBT (Less Current Portion) Due 1972 
General Motors Corporation— United States dollars......................... 1974-2000  $116,383,137 
Subsidiaries: 
WnitedeStatesed ollarsaeeeere rescuer cise ciclve.clovareke mito coiclanttnassereate iciemekereuti ore ceis 1974-86 260,000,000 
Ganadiancdollarste epee ck ee ted i oncle. SEs Cac char vaous erence iuneraereeMareKaL st 1976 100,440,000 
(GCLITIATININIAT KS epee reer ras oltre aan oh rede Rede eee eL «uayiaticle eee c RUMEN Oe aa 1974-79 177,287,000 
GS WWISSELLAIICS See meen Mem orcs erence memetiaey aun eehs Meret cutee reictaemen hace aren eegs 1976 53,000,000 
IBSILIS In DOULIOS Mapes tee atic nero oe tear inh sue 6. 3 oucious eo oo Ganen hat fies eerct eee NO iehs Gele ee dis 1975-92 64,625,000 
SCE CIBLE ATI CS APR Rea eo ret ee Coie ML ic eee cere terete Ley torteesirectone 1974-78 10,302,000 
BCL OTADIRLL AICS wteratin ewnec ice eee chs oy sles eieues reve Meaeveieln = Rene cocs uae ates os clouees 1974-77 1,138,000 
OCHETACTILE CLI CICS Me A ree Ie eens ee ape riclicdaietcmsuele afc cpustatayekonaielelre sf 1974-84 7,701,300 
DROW 6 Sh 8 oro SSD CIDE RIGOR DOLD OO OEIC Clot CEG O85. Ca Odin GOR cK Ow oho oOo Dau $790,876,437 


1971 
Amount 
$155,739,226 
41,489,128 
(G2 773427311'8)) 
( 39,425,007) 
207,035 


58,199,084 


23,663,338 
48,805,642 
$130,668 ,064 


1971 


$ 202,036,324 
470,117,955 
50,301,816 
3,623,910,067 
9,283,834, 197 
228,655,689 
383,299,494 
$14,242,155,542 


$ 263,838,304 
1,939,879,728 
6,330,065,373 

151,650,498 
49,330,130 
$ 8,734,764,033 


1971 
$ 34,079,000 


191,389,140 
99,750,000 
155,538,300 
51,040,000 
$1,000,000 
12,581,700 
15,524,800 
4,714,100 


Maturities of long-term debt at December 31, 1972 for each of the five years through 1977 are: 1973—$23,367,103 
(included in current liabilities); 1974—$56,795,721; 1975—$67,929,204; 1976—$274,058,830 and 1977— $115,243,386. 
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NOTES TO FINANCIAL STATEMENTS (continued) 


Note 9. STOCKHOLDERS’ EQUITY 1972 1971 
Preferred Stock, without par value (authorized, 6,000,000 shares): 
$5.00 series, stated value $100 per share, redeemable at $120 per share (issued, 1,875,366 
shares; in treasury, 39,722 shares; outstanding, 1,835,644 shares)................. $ 183,564,400 183,564,400 
$3.75 series, stated value $100 per share, redeemable at $100 per share (issued and 
Outstanding: sl O00, OO Oss iar es) ae ececrne ten erence tena ea ener ere 100,000,000 100,000,000 
Common Stock, $174 par value (authorized, 500,000,000 shares): 
Issued at beginning of the year (287,604,280 shares in 1972 and 287,586,179 shares 
(bo ee RSW MI) nec rece cree ere arin Peete ler oe ni nea can a iy od ee ones Go eri S oguete Abia Bicvs 479,340,467 479,310,298 
Newly issued under the Stock Option Plan (12,245 shares in 1972 and 18,101 shares 
La 67 Ip eee ee ete art nat arene Ae eA A RP Bn TI Re EAs sg Riga ils ow buble ajo an 20,408 30,169 
Issued at end of the year (287,616,525 shares in 1972 and 287,604,280 shares in 1971) 479,360,875 479,340,467 
Capital Surplus (principally additional paid-in capital): 
Balanceratsbecinnin se ofsthesyeca rare ncice ne en arene ae 766,136,647 765,037,691 
Paid-in capital in excess of par value of newly issued common stock sold under 
provisions of theiStocks Option) Plans sy. ae ee pe eee oe 685,756 891,921 
Increase in carrying value of common stock held for the Incentive Program revalued 
ia KS KON RETA WHA OY lave: I8YOyMUS MBI, a ooo coaeoouooeboneasconoobsetsusononooaboos 1237373 207,035 
Balanceiat end‘of the: year weaken oe eo ee eee 766,945,776 766,136,647 
Net Income Retained for Use in the Business: 
Balancerat i becinnino ol theryecar set eee eee ee eee 9,276,195,778 8,325,858,233 
Netincomer ce: ct nace aren settee ncacees cers nr ot en et or Tran COPE ee ee er eee 2,162,806,765 1,935,709,493 
TOta LS asaceeenceinecs, eters pe eee OO EOE EER Re eases 11,439,002,543 10,261,567,726 
Cash dividends: 
Preferred stock, $5.00’ series;.05.00' per shale. 2s see ee eee 9,178,220 9,178,220 
Preferred stock, ($3.75 Seniess 327) Per SMATSce acer eee errant eee ete 3,750,050 3,750,052 
Common stock, $4.45 per share in 1972 and $3.40 per share in 1971............. 1,273,066,301 972,443,676 
LOtalicash dividends: taceeec rch steers ory weir e tee enero Ae me ee ear 1,285,994:571 985,371,948 
Balance‘at;end ‘of thesveartaee.& cao cee cs ee ee ee 10,153,007,972 9,276,195,778 
‘Total Stockholders” Equityis%.. 50.530 2 oe eee Oe eee $11,682,879,023 $10,805,237,292 


Note 10. INCENTIVE PROGRAM 


For the year 1972, the Bonus and Salary Committee directed 
a credit to the Reserve for Bonus Plan and Stock Option Plan 
of $101,357,691 (the maximum permitted under the Bonus 


might be granted under the Plan was 2,309,573 at January 1, 
1972 and 2,539,012 at December 31, 1972. 


Shares Under Option 
Changes During Year 


: Year Option Jan. 1, Exer- Termi- Dec. 31, 

Plan formula as set forth on page 38) and has tentatively deter- Granted Price 1972 Granted cised nated 1972 
mined that the total of individual awards shall approximate 196279 S56.02 0 75 10;627 0519313 eee 
the amount credited to the reserve in 1972 subject, however, 1963 63.25 78,543 9 — 1,618 6,194 70,731 
to the final determination of the Committee. As a result, 1967 73.19 151,725 = a 151,725 a. 
$101,357,691 was transferred to current liabilities, other 1968 74.50 185,169 ian a Men eh ee 
liabilities and deferred credits. te ee ee ERY eee 

eoaliees during 1972 in the status of options granted under dl Pie ae as 12,245 Spe ae 
the Stock Option Plan are shown in the following table. The 
option prices are 100% of the average of the highest and lowest Note 11. EARNINGS PER SHARE 


sales prices on the New York Stock Exchange on the dates the 


Earnings per share of common stock are based on the 


options were granted. No options were granted in 1972 or 
1971. The Corporation intends to deliver newly issued stock 
upon the exercise of any of the outstanding options. The 
maximum number of shares for which additional options 


average number of shares outstanding during each year. The 
effect on earnings per share resulting from the assumed exer- 
cise of outstanding options and delivery of bonus awards and 
contingent credits under the Incentive Program is not material. 


NOTES TO FINANCIAL STATEMENTS (concluded) 


Note 12. FOREIGN OPERATIONS 

Net assets, sales and income attributable to operations out- 
side the United States and Canada, included in the consoli- 
dated financial statements, are summarized in the following 
table. Net sales include sales to United States and Canadian 


taxes on unremitted earnings of such foreign operations and 
other consolidation adjustments and, in 1972, includes earnings 
(loss) attributable to the major overseas manufacturing sub- 
sidiaries, as follows: Adam Opel AG, $97 million; General 
Motors-Holden’s Pty. Limited, $20 million; and Vauxhall 


oi 


operations. Net income includes provisions for deferred income Motors Limited, ($9 million). 


Net Assets Attributable to Operations Outside the United 


States and Canada December 31, 1972 


United Kingdom, 


Australia, Other, 
New Zealand Principally December 31, 
Western an Mexico and 1971 
Europe South Africa South America Total Total 
(In Millions) 
Assets: 

RoOtaleeurren(eassels meee eee eee ae $ 766 $ 648 $376 $1,790 $1,479 
| PARG SETA NE co deo da 8 wd eros e tao a Bae 526 360 LOS 1,081 1,075 
(O18 ESSE c F cat Sore Ora I eee 24 17 105 146 109 
SPotal assets mesic ener its hots 5 1,316 1,025 676 3,017 2,663 

Liabilities: ae 
Bank borrowings and notes payable........... 68 142 62 272 380 
O(hemennrenteliabilitics=s eee eee 376 258 134 768 614 
Total current liabilities................ 444 400 ~ 196 1,040 994 
one-terimachuolsubsidiarics annie ter 362 65 iy 544 366 
Oidner Welonibiies, Qiavel MESSAVES. goo caccohnonoece 143 70 18 231 206 
(Lotaleliabilitics ecm ects = eee te 949 535 331 1,815 1,566 
Balancers Sacer nein neta tsne os $ 367 $ 490 $345 1,202 1,097 
Wesson GencialsiesehverAp plicable Ononrel2na® pena LlOUS terrier inci eerie insist 142 142 
Net Assets Attributable to Operations Outside the United States and Canada............ $1,060 $ 955 
Net Sales Attributable to Operations Outside the United States and Canada.................... $4,741 $4,112 
Net Income Attributable to Operations Outside the United States and Canada.................. $ 169 $ 103 


Note 13. CONTINGENT LIABILITIES seeking damages in very large amounts. The amounts of lia- 


There are various claims and pending actions against the 
Corporation and its subsidiaries in respect of taxes, product 
liability, alleged patent infringements, warranties, alleged air 
pollution and other matters arising out of the conduct of the 
business. Certain of these actions purport to be class actions, 


HASKINS & SELLS 


CERTIFIED PUBLIC ACCOUNTANTS 


ACCOUNTANTS’ REPORT 


bility on these claims and actions at December 31, 1972 were 
not determinable but, in the opinion of the management, the 
ultimate liability resulting will not materially affect the consol- 
idated financial position or results of operations of the Corpo- 
ration and its consolidated subsidiaries. 
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NEW YORK 10036 


FEBRUARY 14, 1973 


GENERAL Motors CORPORATION, ITS DIRECTORS AND STOCKHOLDERS: 


We have examined the Consolidated Balance Sheet of General Motors Corporation and consolidated sub- 


sidiaries as of December 31, 1972 and 1971 and the related Statements of Consolidated Income and Changes in 
Consolidated Financial Position for the years then ended. Our examination was made in accordance with gen- 
erally accepted auditing standards, and accordingly included such tests of the accounting records and such other 


auditing procedures as we considered necessary in the circumstances. 

In our opinion, these financial statements present fairly the financial position of the companies at December 
31, 1972 and 1971 and the results of their operations and the changes in their financial position for the years then 
ended, in conformity with generally accepted accounting principles consistently applied. 


ee oe 


38 PENSION FUNDS HELD BY TRUSTEES IN THE UNITED STATES 
Under the Hourly-Rate Pension Plan and the Trusteed Part of 
the Retirement Program for Salaried Employes 


Funds at December 31) 1971— with securities; valuediat COStacemerreia er amici ener iene etna er eee te citer ise tnetsn reer $3,150,244,878 
Additions during 1972: 
Rayments by, Generale Motors Into: LCUS(S een ene en eee ee carer eerie tt et tet ors $530,070,000 
Interest ‘and: dividendsreceivedsasrase oa acm acer em eee On ee eters 145,302,114 
INetiprofitsrealizedvonisales.olssecunities tase eee eee eee nec ere enCrieetct 41,840,037 
INet:additions! before pension: pPayIMnentS retake wae eee eee rain eee treet S71 7e21 2a 
Pensions payinents during 19/2 eens cr serene ete rarer tetera aetna eae Sth aA ee mG op 312,027,831 405,184,320 
Funds at December 31 19/2—withsecunities valuediaticoste emer ee one merrier eee eee ener eerie $3,555,429,198 


NOTE: Payments by General Motors into trusts include an estimated $308 million attributable to prior service benefits provided 
under the original plan and by subsequent amendments. The cost of these prior service benefits is being amortized over 
30 year periods from the dates the benefits were provided. The funds in these trusts include amounts applicable to non- 
consolidated subsidiaries and are held for payment of pension benefits and are not the property of the Corporation or any 
of its subsidiaries. 


INCENTIVE PROGRAM 


The Incentive Program consists of the General Motors 
Bonus Plan, first approved by stockholders in 1918, and 
the General Motors Stock Option Plan, adopted in 1957. 
The By-Laws provide that the Plans shall be presented for 
action at a stockholders’ meeting at least once in every five 
years. In that connection both Plans were approved by the 
stockholders at the 1972 Annual Meeting. 

The Corporation maintains a reserve for purposes of the 
Bonus Plan and the Stock Option Plan, to which may be 
credited each year an amount which the independent public 
accountants of the Corporation determine to be 8% of the 


Maximum Amount which may be Credited to the Reserve 
As Determined by the Independent Public Accountants: 


Computation of net capital: 


net earnings which exceed 7% but not 15% of net capital, 
plus 5% of the net earnings which exceed 15% of net capital, 
but not in excess of the amount paid out as dividends on 
the common stock during the year. However, for any year 
the Bonus and Salary Committee may direct that a lesser 
amount be credited. 

Bonus awards under the Bonus Plan, contingent credits 
under the Stock Option Plan, and such other amounts aris- 
ing out of the operation of the Incentive Program as the 
Committee may determine are charged to the reserve. 


Amounts at December 31, 1971 included in the Consolidated Balance Sheet, page 31: 


Totalstockhol ders’ CQ UWI ass s:cesye whe aise seoIle ce Saree er eee aieeNs leet dale on ee toner etna Nes tenant Reveal ten ince char tanapetonorenstcncretet tate $10,805,237,292 
Long-term debtcof General’ Motors: Corporations rec tetie oii) eeletenaciereriamere cones vetnetr a oicre mien cretctetal aber dete terenene tester 34,079,000 
TO tage c ieee areca na x ses sauehaugine er Stak Oa ce sical ase at rao re ateon ee weiter Gus tere Toa eaters ie PALES era) oie te ora TORR RE RR Reece Tree 10,839,316,292 
Add proportionate allowance for net increase during the year in capital stock, capital surplus and debt: 
Increase arising from sales of 12,245 shares of newly issued common stock under the provisions of 
the Stock Option: Plaitscee.cjteie.ccats. citare avs: cvettens aie ates pits oyayasteneiat{oterle. to. 1e le. oltobeets heated cttausytsveialte sister seatauenett otaichs $ 603,305 
Increase arising from net increase in long-term debt of General Motors Corporation in the principal 
AMOUMCOLEGS 3,872,140 Scasce re ooh crs ote hee Pc Ta SIRE RAGE MO eee IO eee eee ate 42,070,975 42,674,280 
INetcapitali(asidetined im the:Bonusi Plan) = eee meee ee oreo neta eee $10,881,990,572 
Computation of net earnings for determination of credit: 
Netuncome reportedunithesStatementiot Consolidatedsincomespaceco mreinietieineeiereiceniaierieie ites etai ee ieieteietrenere $ 2,162,806,765 
Add amounts charged to income: 
Provision for Bonus Planrand Stock Option) Planes teeter eree iene eee nce eerie een 101,357,691 
Interest andidiscountionviong-termidebt of: Generals Viotors: Conporationiemrreernneireierreletete eterno eieieterar eiennetenrete 2,690,758 
Ko) 62) Breer ee eee are tre aeRO rr eu ec eO CaS OO Ons Oh. Ma anto Cer Oclog ooo. i OMmaahe D0 SOUS 2,266,855,214 
Deduct amounts credited to income: 
Portions of prior years’ bonus awards which could not continue to be earned under the terms of the 
Bons’ Plats ativens tegenc crs are hone osteo erste alerakstenet Meceye cnericetavise (aie scetarkovenereueeehercrsGa teiiare erokorehe Cheeta ae $ 96,872 
Reduction in contingent credits resulting from exercise of stock options under the Stock Option Plan 
uring: the years iar Scoala orton a eer on sctemar eer a cane deere eee Teno GRe Or UN Ns ae ee PPE eg ep a 200,734 297,606 
INetearnines'(as' defineduinjithe: Bonus Plan)iandesmendecmins core ee eee I ne eee 2,266,557,608 
Deduct Zion net.capitalequivalentitong2O2)peL shane olmcommonnstock) sari aise metersietenete reer rnienercreterrenerenetaters 761,739,340 
Portion of net earnings upon which the maximum credit to the reserve is computed: 
INGE GaiaiuNwas loriicem 145 Biel NAG OH CHAM soogosaobapaoobooubudanobooduondoaoNnS $870,559,246 


Net earnings which exceed 15% of net capital......... 


Maximum amount which may be credited to the reserve: 


8% of the net earnings between 7% and 15% of net capital....... 
5% of the net earnings which exceed 15% of net capital.......... 


Amount Available for Bonus Awards and Contingent Credits: 


Credit to the reserve as directed by the Bonus and Salary Committee 
Add unawarded balance in reserve carried forward from 1971...... 


oiayateeie/ oreliese aie eioner enel ones ecettere ev ecehereitereht 634,259,022 $ 1,504,818,268 


inland ocr ARID Go ny 6 Aomiciac omen $ 69,644,740 


SpiAAei 8S MOIS eyes | 


Total amount available in the reserve for awards under the Bonus Plan and for contingent 


Credits rinderthe Stocks Option: clanwanme meee cee 


Provisions for Bonus Plan and Stock Option Plan 


There are shown below the provisions for the Bonus Plan and the Stock Option Plan 
before giving effect to the resulting reductions in income taxes. 


US Garters $112,000,000 


1965... ..$130,000,000 LOG Tears 
NE boro 116,000,000 LOGO nae 114,000,000 LOG Oameee 


CrOTASCRO A Cht0.0,b 10 CmscInOM Mo Micka d cioro.ciamoacloo obs $ 101,357,691 
edna’ alonavours statigg stopatolle onouemere tobe tavel eis ketereeencka) musyoieestenctaeteere PANS 3)7/ 
Sr OMS GOS COSO RO DO Dom OCS ee aoeOIAD Oo-cb.on Coe $ 102,562,928 
$107,000,000 WOE Soc $110,000,000 NOM lessons $ 90,000,000 


111,000,000 USDs oa60 WP ce ot 101,357,691 


GENERAL MOTORS ACCEPTANCE CORPORATION 


and Consolidated Subsidiaries 


CONDENSED CONSOLIDATED BALANCE SHEET 


December 31, 1972 and 1971 


ASSETS 


NOTES AND ACCOUNTS RECEIVABLE (including instalments maturing after 
one year: 1972—$4,212,023,193; 1971—$3,712,337,396; less unearned income: 
1972— $678,406,977; 1971—$619,606,477 and reserves for losses: 1972— 
WNIPAL SPB OTAOS TIGA ESSN IO MORO ctor a cine dooce cone oebeaonse adascs 


INVESTMENT IN MOTORS INSURANCE CORPORATION (wholly-owned 
nonconsolidated subsidiary carried at equity in net assets as shown by its 
DO OKS) Sane naeniy ee em apne RIAA 9 Sook he) Bere Se i Ae Dee Le 


December 31, 
1972 


Saee20,2205716 


28,000,000 


11,766,336,782 


72,100,531 
18,936,491 
39,146,278 


$12,145,040,798 


LIABILITIES, RESERVES AND STOCKHOLDER’S EQUITY 


NOTES, LOANS AND DEBENTURES PAYABLE WITHIN ONE YEAR (less 
unamortized discount: 1972— $6,788,512; 1971—$12,048,236)............... 


ACCOUNTS PAYABLE, ACCRUED LIABILITIES AND RESERVES 
General Motors Corporation and affiliated companies..................008- 
BSW a bd. aucrateetnds Seo clo Got OS Oty. GUERRA EE ETON CLC RR ence er ae aes rr aces Att 
Winitedeotaresran Gm Orel SnmnCcOmenadnaiOthel axes errr liter iia eiiite eet 
|DOUSTESS S.o'55-b sd O'S gaa ooh Ole eS Oro RIO aac ORE CEN OR OREEREIRee eotars aty cmncctoaioers 


TOTAL ACCOUNTS PAYABLE, ACCRUED LIABILITIES 
IND SRESERVES arteries yin teks evcheve ost sual lone ok seats) ancy oh ah Moonee Ronee 


NOTES, LOANS AND DEBENTURES PAYABLE AFTER ONE YEAR (maturing 
prior to 1998 —less unamortized discount: 1972— $11,959,437; 1971 — $9,418,880) 


SUBORDINATED INDEBTEDNESS (maturing prior to 1993).................. 


STOCKHOLDER’S EQUITY 
Preferred stock, $100 par value (authorized and outstanding, 1,100,000 shares): 
GUACUIMUAtIV Cees rere attested ariel somone einer cea ciee sor lo cmc acne oro ente 
TPLAGG OR A IER Te ee eee ee Ontos eee o.oo rons 6 Gnas Cea ome Seatac 
Common stock, $100 par value (authorized and outstanding, 3,650,000 shares). 


Net income retained for use in the business: Year 1972 Year 1971 
Balance at beginning of the year......... $424.611,570 $380,834,378 
INGE MIDOLOHAMS. FOYE WS ERNE, bao onc aonancoar 96,428,525 88,814,692 


521,040,095 469,649,070 
@ashadividendsaeeess srrrenereremre crea: 48,037,500 45,037,500 
BAlAMcesaticndrOlechany Cal mmm eto ne trtmiatra re crecieete tar ole iment 


ODA STOCKHOLDER? SE OUNDY cere tori rter terete tetera: 
TOTAL LIABILITIES, RESERVES AND STOCKHOLDER’S EQUITY.... 


$ 4,858,544,532 


1,494,597,236 
114,101,116 
43,694,578 
$3,171,889 


36,013,987 
1,771,578,806 


3,751,914,865 
815,000,000 


75,000,000 
35,000,000 
365,000,000 


473,002,595 
948,002,595 
$12,145,040,798 


December 31, 
1971 


$ 176,365,465 


10,761,135,663 


56,082,801 
15,949,574 
38,995,107 


$11,048,528,610 


$ 4,838,346,235 


1,104,956,367 
109,832,699 
34,506,265 
68,451,789 


31,858,275 
1,349,605,395 


3,265,965,410 
695,000,000 


75,000,000 
35,000,000 
365,000,000 


424,611,570 
899,611,570 
$11,048,528 ,610 


The above condensed balance sheet has been summarized from the financial statements appearing in the Annual Report 
of General Motors Acceptance Corporation as to which an unqualified opinion has been expressed by Haskins & Sells, 


independent public accountants. 
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GENERAL MOTORS CORPORATIO! 


STATISTICA] 
Amount Earned Dividends on Divide 
Net on Common Stock Common Stock on Pref 
Income Dividends and Con 
as % on Preferred Per Reg Stocks a: 
Year Net Sales Net Income of Sales Stock Total Share* Total Share* Net Inc 
1953 $10,027,985 ,482 $ 598,119,478 6.0% SSL SPAS, SH $ 585,191,166 $2.24 $ 348,760,514 $1.33 60.5! 
1954 9,823,526,291 805,973,897 8.2 12,928,309 793,045,588 3.03 436,507,196 1.67 55.8 
1955 12,443 277,420 1,189,477,082 9.6 12,928,305 1,176,548,777 4.30 592,245,497 DMI 50.9 
1956 10,796,442,575 847,396,102 7.8 12,928,302 834,467,800 3.02 SZ yAev2 2.00 66.8 
1957 10,989,813,178 843,592,435 Fell 12,928,300 830,664,135 2299) 555,453,812 2.00 67.4 
1958 DS2IRIG S629 633,628,076 6.7 12,928,298 620,699,778 Dae 558,940,800 2.00 90.3 
1959 11,233,057,200 873,100,149 7.8 1259235296 860,171,853 3.06 561,838,126 2.00 65.8 
1960 12,735,999, 681 959,042,489 ES P2RO2 3293 946,114,196 3535) 564,190,599 2.00 60.2 
1961 11,395,916,826 892,821,444 7.8 YES) 879,893,152 Baal 707,383,013 2.50 80.7 
1962 14,640,240,799 1,459,077,450 10.0 12,928,290 1,446,149,160 5.10 850,465,125 3.00 59.2 
1963 16,494,818,184 1,591,823,058 7 12,928,288 1,578,894,770 5.56 1,135,809,405 4.00 WLP! 
1964 16,997,044,468 1,734,781,555 10.2 12,928,286 1 PAL AGS) 6.05 1,266,306,261 4.45 W231) 
1965 20,733,982,295 2,125,606,440 10.3 PROD SEZ SD 2,112,678,158 7.41 1,496,812,657 525) 71.0 
1966 20,208,505,041 1 F933 (Ol 8.9 12,928,278 1,780,463,413 6.24 1,298, 106,848 4.55 7B 
1967 20,026,252,468 1,627,276,076 8.1 12,928,276 1,614,347,800 5.66 1,084,355,349 3.80 67.4 
1968 22,755,402,947 WMS OMel WAT 7.6 12,928,273 1,718,986,504 6.02 1,227,446,007 4.30 TALS 
1969 24,295,141,357 1,710,695,164 7.0 ROD S272 1,697,766,892 9255 1,227,429,173 4.30 IPEDS 
1970 tsi SA asi ols 609,086,848 IL AES PTS) SEH, MSS, 57/5) 2.09 STM OZ Tes 3.40 161.5 
1971 28,263,918,443 1,935,709,493 6.8 2S 2 LPTs Il 6.72 972,443,676 3.40 50.9 
1972 30,435,231,414 2,162,806,765 7.1 12,928,270 2,149,878,495 West 1,273,066,301 4.45 59.5 
Factory Sales of Cars ar 

Cars and Trucks Manufactured in the United States 
PASSENGER CARS TRUCKS AND COACHES TOTA 
Year Buick Cadillac Chevrolet Oldsmobile Pontiac TOTAL Chevrolet GMC TOTAL Bite 
1963 480,082 164,651 2,302,458 504,853 625,688 AVOUT 132 482,769 101,189 583,958 4,661, ¢ 
1964 484,137 154,991 2,118,647 511,848 693,743 3,963,366 524,501 110,123 634,624 4,597,° 
1965 651,792 196,420 2,585,014 649,530 858,915 4,941,671 618,944 135,865 754,809 5,696,¢ 
1966 582,098 205,009 2,201,882 594,906 864,797 4,448,692 620,322 126,370 746,692 DOSS 
1967 575,001 212,576 1,919,687 03,993 858,448 4,119,705 548,219 130,720 678,939 4,798, ¢ 
1968 649,789 211,389 2,144,622 636,594 938,921 4,581,315 679,771 149,234 829,005 5,410,; 
1969 713,894 266,489 2,002,074 668,108 774,707 4,425,272 684,452 149,928 834,380 E2596 
1970 460,721 152,696 1,499,537 440,230 424,056 2,977,240 491,954 121,870 613,824 3,591 ,C 
1971 751,865 277,465 2,324,099 TAS MSH VARS 4 Soil U7 738,208 WAL tl 3 910,021 2, KOT) 
1972 688,665 277,454 2,301,604 807,372 703,029 4,778,124 766,840 195,476 962,316 5,740,4 


id Consolidated Subsidiaries A] 


UMMARY 
Expenditures Worldwide At December 31 

Net Income Retained for Plant = 

for Use in the Business and Equipment Average | Common and Preferred Stockholders 
(Excluding Number of: ———--_____—\. Working 

Total Per Share* Special Tools) Payrolls Employes Number Equity Capital Year 
236,430,652 ty) Sil $ $00,909,068 $2,676,044,049 585,602 494,632 $ 2,982,531,816 $1,290,420,661 1953 
356,538,392 WHS) 754,650,239 2,610,195,006 576,667 487,639 3,339,070,208 1,398,626,917 1954 
584,303,280 Deals 608,121,546 STL LAS) Silat 624,011 565,408 4,255,055,724 2,088,174,944 1955 
281,614,518 1.02 890,526,891 2,895,768,446 599,243 656,076 4,581,590,189 1,790,015,894 1956 
275,210°323 99 473,888,927 2,954,775,530 588,160 717,746 4,905,107,782 1,921,938,045 1957 

61,758,978 nD) 269,382,628 2,688,379,697 520,925 750,731 5,016,839,689 2,157,328,893 1958 
298,333,727 1.06 319,940,202 3,083,759,866 557,218 786,744 SSH AOL Sis: 2,624,108,800 1959 
881,923,597 135) 925,972,182 3,487,092,528 5) )5),16)1 830,873 5,814,660,789 2,864,720,152 1960 
172,510,139 61 503,224,903 3,238,818,071 552,984 867,052 6,025,655,017 3,131,304,503 1961 
595,684,035 2.10 645,113,381 3,894,873,691 604,718 1,059,225 6,650,971 ,621 3,610,075,503 1962 
443,085,365 1.56 647,221,971 4,312,751,823 640,073 1,068,151 7,121,011,941 3,808,888, 182 1963 
455,547,008 1.60 929,588,476 4,592,481,476 660,977 1,186,885 WSS AOIU Sy Sul 3,739,647,071 1964 
615,865,501 2.16 1S 2I1E9S02238 5,448 342,843 734,594 1,310,278 8,237,278,347 3,786,500,505 1965 
482,356,565 1.69 1,188,054,246 5,959,741 ,677 745,425 1,417,955 8,726,102,975 3,709,147,192 1966 
529,992,451 1.86 912,629,617 5,634,191 ,663 728,198 SOO mules 9,261,152,666 4,113,679,525 1967 
491,540,497 Ne 860,189,501 6,540,142,678 IS 23M 3S 9,756,809,763 4,390,235,128 1968 
470,337,719 1.65 1,043,841,860 6,928 279,079 793,924 IRS 62/21 10,227,903,640 4,548,890,985 1969 
374,868,776) (Lgl) 1,134,164,761 6,259,840,549 695,796 1,357,604 9,853,770,622 3,267,590,973 1970 
P50 37/545) 3) 1,012,968,050 8,015,071,514 TSS iL SHISK A 10,805,237,292 4,530,387,297 1971 
876,812,194 3.06 940,037,584 8,668,223,736 759,543 1,284,825 11,682,879,023 5,564,774,932 1972 


*In terms of present $1%4 par value common stock 


rucks, including export shipments 


SS SS SPR DOSE ST TI ES AAT CLR ET SS NTS A ESS LS SEN ASE SS SA EN A NESSES INES LE NTT ETS 


Cars and Trucks Manufactured Outside the United States TOTAL 
SALES 
OVERSEAS PLANTS TOTAL ALL 
.NADIAN Canada and 
LANTS Australia Brazil England Germany All Other Total Overseas SOURCES Year 
07,651 166,118 12,019 248,227 574,796 3,749 1,004,909 1,312,560 5,974,250 1963 
93,367 ROR 13), 23? 342,873 678,278 18,526 L723}. 21 1,516,488 6,114,478 1964 
HS, 2 7) [Si oyle! 11,624 330,983 636,503 32,500 1,163,124 1,581,651 IPRS 1965 
56,407 154,584 O23 275,383 653,421 66,236 1,165,547 1,521,954 6,717,338 1966 
85,827 145,067 17,086 290,706 560,239 73,783 1,086,881 1,472,708 Gries 52 1967 
123,579 168,363 24,894 329,047 654,584 76,127 L PAS ONS 1,676,594 7,086,914 1968 
01,134 174,476 52,015 285,574 802,463 84,212 1,398,740 1,899,874 Hel 9526 1969 
90,927 189,565 70,112 269,797 807,074 89,954 1,426,502 1,717,429 5,308,493 1970 
108,665 187,469 82,432 331,186 824,354 77,981 1,503,422 2,012,087 7,779,225 1971 
59,128 189,009 102,400 272,766 904,430 122,352* 1,590,957 2,050,085 7,790,525 1972 


*In 1972, includes 27,920 units for Argentina, 32,214 units for Mexico, 23,001 units for South Africa 
and 39,217 units manufactured by Isuzu Motors Limited and marketed by General Motors 
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JOHN T. CONNOR 
Chairman of the Board, 
Allied Chemical Corporation 
Director—7 Years 


Oscar A. LUNDIN 
Executive Vice President 
Director—3 Years 


STEPHEN D. BECHTEL, JR. 


President, 
Bechtel Corporation 
Director—3 Years 


FREDERIC G. DONNER 
Former Chairman, 
Board of Directors 
Director—31 Years 


JOHN A. MAYER 
Chairman of the Board, 
Mellon Bank N.A. 
Director—4 Years 


JAMES M. ROCHE 
Former Chairman, 
Board of Directors 
Director—10 Years 


EUGENE N. BEESLEY 

Chairman of the Board, 

Eli Lilly and Company 
Director—8 Years 


EL.tiotr M. ESTEs 
Executive Vice President 
Joined Board in 1972 


J. WESLEY MCAFEE 
Chairman of the Board, 
Union Electric Company 
Director—10 Years 


GEORGE RUSSELL 


Former Vice Chairman, 


Board of Directors 
Director—17 Years 


WALTER A. FALLON 


GENERAL MOTORS CORPORATION BOARD OF DIRECTORS 


LLoyp D. BRACE 


Former Chairman of the Board, 
The First National Bank of Boston 


Director—13 Years 


President, 


Eastman Kodak Company 
Joined Board in 1972 


W. EARLE MCLAUGHLIN 
Chairman and President, 
The Royal Bank of Canada 
Director—6 Years 


GERALD A. SIVAGE 

President, 

Marshall Field & Company 
Director—3 Years 


HARLLEE BRANCH, JR. 

Former Chairman of the Board, 

The Southern Company 
Director—8 Years 


CHARLES T. FISHER, III 
President, 
National Bank of Detroit 
Director—1 Year 


a 


Howarp J. MORGENS 
Chairman of the Board, 


The Procter & Gamble Company 


Director—10 Years 


LEON H. SULLIVAN 

Pastor, Zion Baptist Church 
of Philadelphia 

Director—2 Years 


CATHERINE B. CLEARY 
President, 

First Wisconsin Trust Company 

Joined Board in 1972 


RICHARD C. GERSTENBERG 
Chairman, Board of Directors 
and Chief Executive Officer 


Director—5 Years 


CHARLES S. Motr 
Honorary Chairman, Board of 
Trustees and Treasurer, 
Charles Stewart Mott Foundation 
Director—55 Years (1) 


t 


RICHARD L. TERRELL 
Executive Vice President 
Joined Board in 1972 


(1) Charles S. Mott was a director of General Motors Company, the 
predecessor of General Motors Corporation, from 1913 to 1917. 


EDWARD N. COLE 


President and 
Chief Operating Officer 
Director—11 Years 


& 


Harry HELTZER 
Chairman of the Board, 
Minnesota Mining and 

Manufacturing Company 

Joined Board in 1972 


THomas A. MurPHY 
Vice Chairman, 
Board of Directors 
Director—1 Year 


HAROLD G. WARNER 
Executive Vice President 
Director—5 Years 


JAMES R. KILLIAN, JR. 


Honorary Chairman of the 
Corporation, Massachusetts 


Institute of Technology 
Director—13 Years 


THomMaAS L. PERKINS 

Chairman of the Trustees, 

The Duke Endowment 
Director—8 Years 
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OFFICERS 


RICHARD C. GERSTENBERG 
Chairman 
Service—41 Years 


THomMAS A. MURPHY 
Vice Chairman 
Service—35 Years 


EDWARD N. COLE 
President 
Service—42 Years 


EXECUTIVE 
VICE PRESIDENTS 


ELLiott M. Estes 
Operations Staff 
Service—38 Years 


Oscar A. LUNDIN 

Financial, Industry-Government 
Relations and Public Relations Staffs 
Service—39 Years 


RICHARD L. TERRELL 
Car and Truck and Body 
and Assembly Groups 
Service—35 Years 


HAROLD G. WARNER 
Special Assistant to the President 
Service—45 Years 


GROUP VICE 
PRESIDENTS 


REUBEN R. JENSEN 
Overseas Operations 
Service—27 Years 


WALLACE E. WILSON 

Automotive Components and 
Nonautomotive and Defense Groups 
Service—35 Years 


VICE PRESIDENTS AND 
GROUP EXECUTIVES 


JOHN Z. DELOREAN 
Car and Truck Group 


Service—16 Years 


FRANK O. RILEY 
Automotive Components Group 
Service—37 Years 


KENNETH N. Scotr 
Body and Assembly Group 


Service—37 Years 


ROGER B. SMITH 
Nonautomotive and Defense Group 
Service—24 Years 


VICE PRESIDENTS 


JOHN D. BAKER 

President, General Manager and 
Chief Executive Officer 

General Motors of Canada Limited 
Service—32 Years 


Louis H. BRIDENSTINE 
Associate General Counsel 
Service—36 Years 


HAROLD W. CAMPBELL 
General Manager 
Frigidaire Division 
Service—39 Years 


MARTIN J. CASERIO 
General Manager 
Pontiac Motor Division 
Service—35 Years 


PAUL F. CHENEA 
Research Laboratories 
Service—6 Years 


RoBeRT W. DECKER 
General Manager 
Fisher Body Division 
Service—31 Years 


ANTHONY G. DE LORENZO 
Public Relations Staff 
Service—24 Years 


GEORGE R. ELGES 
General Manager 
Buick Motor Division 
Service—31 Years 


STEPHEN H. FULLER 
Personnel Administration 
and Development Staff 
Service—1 Year 


HarRLow W. GAGE 
General Manager 
General Motors Overseas 
Operations Division 
Service—39 Years 


JOSEPH E. GODFREY 
General Manager 

GM Assembly Division 
Service—36 Years 


HowarpD H. KEHRL 


General Manager, Oldsmobile Division 


Service—25 Years 


Rosert L. KESSLER 
Manufacturing Staff 
Service—37 Years 


JAMES E. KNOTT 
General Manager 
Detroit Diesel Allison Division 
Service—32 Years 


RosBert D. LUND 

General Manager 

Cadillac Motor Car Division 
Service—27 Years 


RosBert F. MAGILL 
Industry-Government Relations Staff 
Service—18 Years 


ALEX C. MAIR 
General Manager 
GMC Truck & Coach Division 


Service—33 Years 


Ross L. MALONE 
General Counsel 
Service—6 Years 


F. JAMES MCDONALD 
General Manager 
Chevrolet Motor Division 
Service—32 Years 


WILLIAM L. MITCHELL 
Design Staff 


Service—33 Years 


GEORGE B. Morris, JR. 
Industrial Relations Staff 
Service—32 Years 


CHARLES J. SCANLON 
Pension Fund Investment Coordinator 
Service—3 Years 


HAROLD L. SMITH, JR. 
General Manager 
Electro-Motive Division 
Service—27 Years 


ERNEST S. STARKMAN 
Environmental Activities Staff 
Service—2 Years 


HENRY W. WELCH 
Financial Staff 
Service—39 Years 


FRANK J. WINCHELL 
Engineering Staff 
Service—33 Years 


Mack W. WorDEN 
Marketing Staff 


Service—27 Years 


STAFF OFFICERS 


Davip C. COLLIER 
Treasurer 
Service—15 Years 


ARCHIE M. LONG 
Comptroller 
Service—22 Years 


CALVERT THOMAS 
Secretary 
Service—26 Years 


COMMITTEES 


FINANCE 


RICHARD C. GERSTENBERG 
Chairman 


EUGENE N. BEESLEY 
Lioypb D. BRACE 
EDWARD N. COLE 


JOHN T. CONNOR 


FREDERIC G. DONNER 
Oscar A. LUNDIN 
HowarpbD J. MORGENS 
THomMas A. MurRPHY 
THOMAS L. PERKINS 
JAMES M. ROCHE 


GEORGE RUSSELL 


EXECUTIVE 


EDWARD N. COLE 
Chairman 


ELLiotrt M. ESTES 
RICHARD C. GERSTENBERG 
Oscar A. LUNDIN 
THOMAS A. MurRPHY 
RICHARD L. TERRELL 
HAROLD G. WARNER 


AUDIT 


J. WESLEY MCAFEE 
Chairman 


HARLLEE BRANCH, JR. 
CHARLES T. FisHer, III 
JOHN A. MAYER 

W. EARLE MCLAUGHLIN 


LEON H. SULLIVAN 


PUBLIC POLICY 


JOHN A. MAYER 
Chairman 


JOHN T. CONNOR 
JAMES R. KILLIAN, JR. 
GEORGE RUSSELL 


GERALD A. SIVAGE 


BONUS AND SALARY 


LLoyp D. BRACE 
Chairman 


STEPHEN D. BECHTEL, JR. 
EUGENE N. BEESLEY 


FREDERIC G. DONNER 


NOMINATING 


EUGENE N. BEESLEY 
Chairman 


Lioypb D. BRACE 
JOHN T. CONNOR 
JOHN A. MAYER 
HowarbD J. MORGENS 


THOMAS L. PERKINS 


ADMINISTRATION 


EDWARD N. COLE 
Chairman 


JOHN D. BAKER 
MartTIN J. CASERIO 
RoBert W. DECKER 
JOHN Z. DELOREAN 
GEORGE R. ELGES 
Extvtiotr M. Estes 
HarLow W. GAGE 
RICHARD C, GERSTENBERG 
JOSEPH E. GODFREY 
REUBEN R. JENSEN 
Howarb H. KEHRL 
Rosert D. LUND 
Oscar A. LUNDIN 
ALEX C. MAIR 

F. JAMES MCDONALD 
THOMAS A. MURPHY 
FRANK O. RILEY 
KENNETH N. ScoTr 
RoGeER B. SMITH 
RICHARD L. TERRELL 
HaroLpD G. WARNER 
Henry W. WELCH 
WALLACE E. WILSON 
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Car, Truck, Body 
and Assembly Divisions 


BUICK MOTOR DIVISION 
Flint, Michigan 


G. R. ELGEs, 
General Manager 
Service—31 years 


Buick passenger cars; U.S. distribu- 
tion of Opel passenger cars 


CADILLAC MOTOR CAR DIVISION 
Detroit, Michigan 


R. D. Lunp, 
General Manager 
Service—27 years 


Cadillac passenger cars 


CHEVROLET MOTOR DIVISION 
Detroit, Michigan (Manufacturing or 
assembly operations in 13 cities) 


F. J. MCDONALD, 
General Manager 
Service—32 years 


Chevrolet passenger cars and trucks 


FISHER BODY DIVISION 
Warren, Michigan (Plants in 22 cities) 


R. W. DECKER, 
General Manager 
Service—31 years 


Trim, metal and hardware fabricating 
and assembly of Fisher bodies 


GM ASSEMBLY DIVISION 
Warren, Michigan (Plants in 19 cities) 


J. E. GODFREY, 

General Manager 

Service—36 years 

Assembly of Chevrolet, Pontiac, Olds- 


mobile, Buick and Cadillac passenger 
cars and Chevrolet and GMC trucks 


GMC TRUCK & COACH DIVISION 
Pontiac, Michigan 


A. C. Mair, 
General Manager 
Service—33 years 


GMC trucks and buses 


GENERAL MOTORS PARTS DIVISION 
Flint, Michigan 


L. G. KALUSH, 
General Manager 
Service—25 years 


Distribution of parts for Chevrolet, 
Pontiac, Oldsmobile, Buick, Opel and 
Cadillac passenger cars and Chevrolet 
trucks through warehouses in forty- 
two locations 
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OLDSMOBILE DIVISION 
Lansing, Michigan 


H. H. KEHRL, 
General Manager 
Service—25 years 


Oldsmobile passenger cars 


PONTIAC MOTOR DIVISION 
Pontiac, Michigan 


M. J. CASERIO, 
General Manager 
Service—35 years 


Pontiac passenger cars 


Automotive Components 
Divisions 


AC SPARK PLUG DIVISION 
Flint, Michigan 


G. W. CHESTNUT, 
General Manager 
Service—40 years 


Spark plugs; oil filters; instrument 
panels; fuel pumps; fuel filters; air 
cleaners; emission control systems; 
cruise control systems 


CENTRAL FOUNDRY DIVISION 
Saginaw, Michigan (Plants in 4 cities) 


E. E. BRAUN, 
General Manager 
Service—43 years 


Grey iron; malleable iron; ArmaSteel ; 
nodular iron; aluminum and heat re- 
sistant alloy castings 


DELCO ELECTRONICS DIVISION 
Kokomo, Indiana (Plants in 2 cities) 


H. G. RicGs, 
General Manager 
Service—44 years 


Auto radios; tape players; heater-air 
conditioning controls; semiconductor 
devices; integrated circuits; analog 
and digital systems; military electron- 
ics; inertial navigation and control 
systems and components 


DELCO MORAINE DIVISION 
Dayton, Ohio 


N. L. GEBHART, 
General Manager 
Service—47 years 


Automotive brake systems; engine 
bearings; powdered metal products; 
automatic transmission components 


DELCO-REMY DIVISION 
Anderson, Indiana (Plants in 5 cities) 


P. W. House, 
General Manager 
Service—40 years 


Starting, generating and ignition 
systems; switches; vacuum controls; 
batteries for passenger cars, trucks, 
buses, farm tractors and off-highway 
equipment 


GUIDE LAMP DIVISION 
Anderson, Indiana 


C. W. Dosos, 
General Manager 
Service—38 years 


Car, truck and tractor lamps; lighting 
controls; mirrors; finished die cast- 
ings; molded plastic parts; stampings 


HARRISON RADIATOR DIVISION 
Lockport, New York (Plants in 2 cities) 


L. A. ZwIcCKER, 
General Manager 
Service—43 years 


Car and truck radiators, defrosters, 
heaters, thermostats and air condi- 
tioners; heat exchangers 


HYDRA-MATIC DIVISION 
Ypsilanti, Michigan 


J. S. GARLIC, 
General Manager 
Service—46 years 


Hydra-matic automatic transmissions 
for cars, trucks, and military vehicles 


INLAND DIVISION 
Dayton, Ohio 


T. O. MATHUES, 
General Manager 
Service—32 years 


Weatherstrips; instrument panel pads; 
steering wheels; urethane seat pads; 
suspension ball joints; brake lining 
and hoses; flexible exterior trim; ice 
trays; engine and transmission mounts; 
air-conditioning hose 


NEW DEPARTURE-HYATT BEARINGS 
DIVISION 
Sandusky, Ohio (Plants in 3 cities) 


P. B. ZEIGLER, 
General Manager 
Service—32 years 


Ball, cylindrical, tapered and needle 
package bearings for automotive, air- 
craft and industrial uses; railroad jour- 
nal boxes; sprag and roller clutches; 
transmission parts 


PACKARD ELECTRIC DIVISION 
Warren, Ohio 


B. T. OLSON, 
General Manager 
Service—39 years 


Automotive, appliance, marine and 
farm equipment wiring systems and 
components; fiber optics; magnet wire 


ROCHESTER PRODUCTS DIVISION 
Rochester, New York 


J. R. WILSON, JR., 
General Manager 
Service—30 years 


Carburetors; diverter valves; emission 
control devices ; steel tubing; cigarette 
lighters; locks; keys 


SAGINAW STEERING GEAR DIVISION 
Saginaw, Michigan 


E. M. Ivey, JR-., 
General Manager 
Service—32 years 


Power, manual steering; anti-theft, 
energy-absorbing steering columns; 
driver-adjustable steering; air pumps; 
front-drive axles; steering linkages; 
suspension units; prop shafts; ball- 
bearing actuators 


UNITED DELCO DIVISION 
Detroit, Michigan 


M. C. MEEHAN, 
General Manager 
Service—32 years 


Distribution of automotive service 
parts and equipment 


Nonautomotive and 
Defense Divisions 


DELCO PRODUCTS DIVISION 
Dayton, Ohio (Plants in 2 cities) 


E. P. CZApor, 
General Manager 
Service—25 years 


Shock absorbers; electric motors and 
generators; hydraulic and electric con- 
trols, actuators, windshield wiper sys- 
tems; automotive suspension units 


DETROIT DIESEL ALLISON DIVISION 
Detroit, Michigan (Plants in 2 cities) 


J. E. KNoTT, 
General Manager 
Service—32 years 


Diesel engines and heavy-duty trans- 
missions for trucks, construction, lum- 
bering, mining and petroleum equip- 
ment plus marine and industrial appli- 
cations; gas turbines for military and 
commercial aircraft applications; 
industrial gas turbines for generator 
sets, construction equipment, plus 
marine and transportation applica- 
tions; locomotive parts; precision 
bearings 


DIESEL EQUIPMENT DIVISION 
Grand Rapids, Michigan 


C. O. DONLEY, 
General Manager 
Service—32 years 


Fuel injectors; hydraulic and mechan- 
ical valve lifters; jet fuel nozzles; cold 
formed precision parts 


ELECTRO-MOTIVE DIVISION 
La Grange, Illinois (Plants in 2 cities) 


H. L. Situ, JR., 
General Manager 
Service—27 years 


Diesel locomotives; utility power 
generating plants; large marine and 
industrial diesel engines 


TEREX DIVISION 
Hudson, Ohio (Plants in 2 cities) 


P. K. HOGLUND, 
General Manager 
Service—24 years 


TEREX crawler tractors, scrapers, 
front-end loaders and haulers 


Household Appliance 
Division 


FRIGIDAIRE DIVISION 
Dayton, Ohio 


H. W. CAMPBELL, 
General Manager 
Service—39 years 


Refrigerators; freezers; washers; 
dryers; ranges; dishwashers; food 
waste disposers; automobile air con- 
ditioner compressors and room air 
conditioners; commercial ice cube 
makers; commercial washers 


Finance and Insurance 
Units 


GENERAL MOTORS ACCEPTANCE 
CORPORATION 


New York, New York 


J. O. ZIMMERMAN, 
President 
Service—39 years 


Wholesale and retail financing for 
dealers in GM passenger cars, trucks, 
buses and earthmoving equipment, 
and other GM products in the U.S., 
Canada and overseas 


MOTORS INSURANCE CORPORATION 
New York, New York 


F. A. MINGLE, 
President 
Service—39 years 


Fire, theft, comprehensive and colli- 
sion insurance for passenger cars and 
trucks in the U.S. and Canada 


MOTORS HOLDING DIVISION 
Detroit, Michigan 


WILLIAM Harvey III, 
General Manager 
Service—24 years 


Capital financing for retail dealers 
and distributors of GM products 


Canadian Unit 


GENERAL MOTORS OF CANADA LIMITED 
Oshawa, Ontario (Plants in 6 cities) 


J. D. BAKER, 
President, General Manager 
and Chief Executive Officer 


Service—32 years 


Manufacture, assembly and distribu- 
tion of GM cars, trucks, service parts 
and accessories; engines, transmis- 
sions, axles and other components; 
diesel locomotives; diesel engines; 
power generating plants; buses; 
TEREX products 


Overseas Operations 


GENERAL MOTORS OVERSEAS 
OPERATIONS DIVISION 


New York, New York 


H. W. GAGE, 
General Manager 
Service—39 years 


Manufacture, assembly and distribu- 
tion of GM products outside the U.S. 
and Canada 


WALTER H. GUSSENHOVEN, 

(General Motors Overseas Corporation) 
General Director, Latin American 
Operations 

Service—38 years 


RALPH L. MASON, 

(General Motors Overseas Corporation) 
General Director, European Oper- 
ations 

Service—38 years 
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Max E. WILSON, 

(General Motors Overseas Corporation) 
General Director, Australia, New 
Zealand, South Africa and East 
Asian Operations 

Service—27 years 


Major Overseas Car and Truck 
Manufacturing Operations 


ADAM OPEL AG 
Ruesselsheim am Main, Federal Republic 
of Germany (Plants in 3 cities) 


A. A, CUNNINGHAM, 
Managing Director 
Service—25 years 


Design and manufacture of Opel 
Kadett, Ascona, Manta, GT, Rek- 
ord, Commodore, Admiral and Dip- 
lomat passenger cars, light commer- 
cial vehicles 


GENERAL MOTORS DO BRASIL S.A. 
Sao Caetano do Sul (Sao Paulo), Brazil 
(Plants in 2 cities) 


J. F. WATERS, JR., 
Managing Director 
Service—2I] years 


Manufacture of Chevrolet Opala 
passenger cars, Chevrolet commer- 
cial vehicles and Frigidaire products; 
import of GM products 


GENERAL MOTORS-HOLDEN’S PTY. 
LIMITED 


Melbourne, Australia (Plants in 6 cities) 


A. G. GIBBS, 
Managing Director 
Service—39 years 


Design and manufacture of Holden 
Torana, Monaro, Premier, Kings- 
wood, Belmont and Statesman pas- 
senger cars, Holden light commer- 
cial vehicles; assembly of imported 
vehicles; import of GM _ products 


VAUXHALL MOTORS LIMITED 
Luton, England (Plants in 3 cities) 


A. D. RHEA, 
Managing Director 
Service—25 years 


Design and manufacture of Vauxhall 
Viva, Firenza, Victor, Ventora and 
VX 4/90 passenger cars, Bedford 
commercial vehicles 
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Other Overseas Operations 


Africa 


GENERAL MOTORS SOUTH AFRICAN 
(PTY.) LIMITED 


Port Elizabeth, Republic of 
South Africa 


Manufacture of Ranger, Chevrolet 
and Opel passenger cars; assembly 
of imported vehicles; import of GM 
products 


GENERAL MOTORS ZAIRE S.A.R.L. 
Kinshasa, Zaire 


Assembly of imported vehicles; 
import of GM products 


Asia 
GENERAL MOTORS MALAYSIA S.B. 
Johore Bahru, Malaysia 


Assembly of imported vehicles 


GM PHILIPPINES MANUFACTURING 
CORPORATION 


Alabang (Rizal), Philippines 
Manufacture of automotive components 


GENERAL MOTORS THAILAND LIMITED 
Bangkok, Thailand 


Import of GM products 


Europe 
GENERAL MOTORS AUSTRIA GES.M.B.H. 
Vienna, Austria 


Import of GM products 


GENERAL MOTORS CONTINENTAL 
Antwerp, Belgium; 
Rotterdam, Netherlands 


Assembly of imported vehicles; 
import of GM products 


GENERAL MOTORS DEUTSCHLAND GMBH 
Wiesbaden, Federal Republic of Germany 


Import of GM products 


GENERAL MOTORS FRANCE 
Gennevilliers (Seine), France 


Manufacture of automotive com- 
ponents; import of GM products 


GENERAL MOTORS GMBH 
Berlin, Federal Republic of Germany 


Manufacture of engine bearings 


GENERAL MOTORS INTERNATIONAL A/S 
Copenhagen, Denmark 


Assembly of imported vehicles; 
import of GM products 


GENERAL MOTORS ITALIA S.P.A. 
Rome, Italy 


Import of GM products 


GENERAL MOTORS LIMITED 
Dunstable, England (Plants in 5 cities) 


Manufacture of Frigidaire products 
and automotive components; import 
of GM products 


GENERAL MOTORS LUXEMBOURG S.A. 
Bascharage, Luxembourg 


Manufacture of TEREX off-highway 
earthmoving equipment 


GENERAL MOTORS NORDISKA A.B. 
Stockholm, Sweden 


Import of GM products 


GENERAL MOTORS NORGE A/S 
Lillestrom (Oslo), Norway 


Import of GM products 


GENERAL MOTORS 
DE PORTUGAL, LIMITADA 


Lisbon and Azambuja, Portugal 


Assembly of imported vehicles; 
import of GM products 


GENERAL MOTORS SCOTLAND LIMITED 
Motherwell, Scotland 
(Plants in 2 cities) 


Manufacture of TEREX off-highway 
earthmoving equipment 


GENERAL MOTORS STRASBOURG S.A. 
Strasbourg, France 


Manufacture of automatic 
transmissions 


GENERAL MOTORS SUISSE S.A. 
Bienne, Switzerland 


Assembly of imported vehicles; 
import of GM products 


SUOMEN GENERAL MOTORS OY. 
Helsinki, Finland 


Import of GM products 


Latin America 


GENERAL MOTORS ARGENTINA S.A. 
San Martin (Buenos Aires), Argentina 
(Plants in 2 cities) 


Manufacture of Chevrolet passenger 
cars and Chevrolet commercial 
vehicles; import of GM products 


GENERAL MOTORS DE MEXICO, 
S.A. DE C.V. 


Mexico City, Mexico 
(Plants in 2 cities) 


Manufacture of Chevrolet passenger 
cars and Chevrolet commercial ve- 
hicles; import of GM products 


GENERAL MOTORS TEREX 
DO BRASIL S.A. 


Belo Horizonte, Brazil 


Assembly of TEREX off-highway 
earthmoving equipment 


GENERAL MOTORS URUGUAYA S.A. 
Montevideo, Uruguay 


Assembly of imported vehicles; 
import of GM products 


GENERAL MOTORS 
DE VENEZUELA, C.A. 


Caracas, Venezuela 


Assembly of imported vehicles; 
import of GM products 


New Zealand 


GENERAL MOTORS 
NEW ZEALAND LIMITED 


Wellington, New Zealand 


Assembly of imported vehicles; 
manufacture of Frigidaire products; 
import of GM products 


United States 


GENERAL MOTORS 
INTERAMERICA CORPORATION 


New York, New York 


Distribution of GM _ products in 
western hemisphere areas not served 
by plants or warehouses 


GENERAL MOTORS 
OVERSEAS CORPORATION 


New York, New York 
Management services 


GENERAL MOTORS OVERSEAS 
DISTRIBUTION CORPORATION 


New York, New York 


Distribution of GM _ products in 
overseas areas not served by plants 
or warehouses 


Associated Companies 


ISUZU MOTORS LIMITED 
Tokyo, Japan (34.2% owned) 

Design and manufacture of Isuzu 
117, Bellet and Florian passenger 
cars, Isuzu commercial vehicles, 
engines for marine and industrial 
applications 


BANGCHAN GENERAL ASSEMBLY 
COMPANY LIMITED 


Bangkok, Thailand (49% owned) 
Assembly of imported vehicles 


GM ALLISON JAPAN LIMITED 
Tokyo, Japan (50% owned) 


Import of gas turbine engines and 
heavy-duty automatic transmissions 


GENERAL MOTORS 
KOREA COMPANY, LTD. 


Seoul, Korea (50% owned) 


Assembly of imported vehicles 


GENERAL MOTORS PHILIPPINES, INC. 
Manila, Philippines (60% owned) 


Assembly of imported vehicles 


1en features (from left to right) a three-door Custom Imperial Side- 


by-Side refrigerator-freezer, Trash Compactor, Custom Imperial Built-In dishwasher, Ceramatop range and a 
Custom Deluxe washer and electric dryer. All appliances shown are finished in Poppy Red. 


This beautiful new Frigidaire-equipped kitcl 


Typical of a completely new line of TEREX off-highway haulers is this Model 33-05, a 28-ton unit. It is shown 
here being loaded by a TEREX 72-71 Pivot Steer front-end loader equipped with a seven-yard bucket. 


GENERAL MOTORS CORPORATION 
DETROIT, MICHIGAN 48202 


Since 1953,GM’s 30 Training Centers 
throughout the United States have 
provided General Motors dealers, 
sales and service managers, salesmen, 
accountants, mechanics and other 
service employes with over 77 million 
man-hours of instruction with the goal 
of insuring the complete satisfaction 
of General Motors customers. Two 
important factors led General Motors 
to establish the Training Centers— 
adequate numbers of trained me- 
chanics were needed to service the 
nation’s cars and trucks and the con- 
tinued improvement in performance, 
comfort and reliability increased the 
technical complexity of the vehicles 
and their components. 
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GENERAL MOTORS CORPORATION 


1972 REPORT ON 
PROGRESS IN AREAS OF PUBLIC CONCERN 


GM TECHNICAL CENTER - WARREN, MICHIGAN 


February 10, 1972 


GENERAL MOTORS CORPORATION 
PROGRESS IN AREAS OF PUBLIC CONCERN 


On February 10, General Motors held a conference at our Technical Center 
in Warren, Michigan to report our progress in several areas of public concern. 
Attending were representatives of some of our large institutional investors, 
including universities and foundations. 


We thought you might be interested in the report of this conference. We 
think it tells a story of steady, determined effort on the part of your Corpora- 
tion. The conference highlights GM’s progress in many areas, but it also 
notes that some problems continue to be unresolved. A long hard look at the 
cost of further progress in the light of the benefits that might be achieved 
is emphasized. 


The conference had a two-fold purpose: to explain to these investors what we 
were doing, and to elicit from them their individual appraisals of our efforts 
and whatever suggestions they might have to help us further our progress. 


As you will see, we listened and we learned. We listened to all the views that 
were expressed. And we learned, from the conference and the comments we 
received later, a great deal of what was on the minds of our stockholders, the 
owners of our business. We are always mindful that it is the resources of 
these men and women and institutions that we are investing to help achieve 
these great national objectives. 


We send this report to you in the hope that you, too, will share your views 


with us. 
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INTRODUCTION 
Harold G. Warner 


HAROLD G. WARNER began his General Motors 
career in 1927 on the assembly line at Cadillac Motor 
Car Division. The fol- 
lowing year he entered 
General Motors Insti- 
tute as a Cadillac-spon- 
sored cooperative student. 
After graduation from 
GMI in 1932, he held 
various engineering 
positions at Cadillac, 
primarily in the manu- 
facturing area. In 1949 
he was placed on special 
assignment with GM 
Overseas Operations 
Division and served as assistant manager of forward 
planning for an expansion and modernization pro- 
gram at Vauxhall Motors, Ltd. in England. He 
returned to Cadillac in 1950 and held successive 
positions of increasing responsibility, culminating 
with his appointment as General Manager in 1960, at 
which time he also was elected a Vice President of GM 
and appointed a member of the Corporation’s Admin- 
istration Committee. 

In 1966, Mr. Warner was appointed Group Execu- 
tive in charge of the Body and Assembly Group, and 
the following year was placed in charge of the Car and 
Truck Group. In 1968, he was elected a Director of the 
Corporation, a member of its Executive Committee, 
and appointed to his present position of Executive 
Vice President in charge of the Operations Staff. 

In addition, Mr. Warner also serves on seven of the 
Corporation’s top Policy Groups— Marketing, Engi- 
neering, Research, Overseas, Personnel Administra- 
tion and Development, Industrial Relations, and 
Public Relations. 

Mr. Warner is associated with a number of busi- 
ness, educational, professional, and civic organiza- 
tions. He is a regional chairman of the National 
Alliance of Businessmen and is active in the NAB 
program for hiring the hard-core unemployed, many 
of whom are from minority groups. He currently 
serves on the boards of directors of the Detroit United 
Foundation, Junior Achievement, Oakland University, 
and Alma College. 


Weare particularly pleased to be your hosts here 
at the General Motors Technical Center. Both the 


facilities and, we believe, the people are unique in 
the automobile industry—or nearly any industry 
for that matter. Many of tomorrow’s problems are 
being solved here today. In this one-half square 
mile, we have concentrated GM’s corporate design, 
research, engineering, manufacturing development, 
and environmental activities. Nearly 6,000 General 
Motors engineers, scientists, technicians, and sup- 
porting personnel work in this complex. A majority 
of the speakers today are either staff executives or 
project leaders from the Technical Center. 

Among GM stockholders and interested friends, 
you not only have the expected interest in corpo- 
rate earnings, but you also represent a large num- 
ber of individuals with increasing concern for social 
issues and the environmental and safety progress 
of GM products. We fully appreciate your interests, 
concerns and responsibilities, and we are prepared 
to give you a thorough briefing in those areas. 

Some of you were with us last year. We are 
pleased to see you again. For you, this will be an 
updating of our plans and progress. 

But most of you are making your first visit to 
the Technical Center. We extend a special wel- 
come to you. From the reactions of other first-time 
visitors, we are confident that you will see and 
hear many things of interest to you and your 
organizations. 

The Technical Center is an investment in both 
General Motors’ future and that of our country. 
We think the return on investment has already 
been significant, as seen in GM products on Ameri- 
can highways today. 

Progress has been made in safety and emission 
control, but we believe the “return” will and must 
increase to meet new corporate responsibilities and 
achieve new objectives. 

Some projects are within a year or two of the 
marketplace or application in our manufacturing 
operations. Others may not have a commercial ap- 
pheation for ten or more years—if then. 

Some Technical Center projects make special 
contributions to the well-being of people and com- 
munities. In cooperation with the medical profes- 
sion, specialists at the Technical Center have had a 
part in developing the mechanical heart, an elec- 
tronic heart-sound detector, a centri-filmer for 
sterilizing blood plasma, and a remotely controlled 
heart catheter. They have helped with an electric 
pacer for city traffic, made studies and offered 


QJ 


solutions on mass transit problems and partici- 
pated in many other community projects. 

This Technical Center was dedicated in May 
of 1956. In one sense it has never been finished, and 
it probably never will be. There is always a con- 
struction project underway— either on the drawing 
boards or in the hands of a contractor. These con- 
tinuing changes reflect General Motors’ growth, 
but more significantly they reflect the changing 
nature of our products and our goals. 

From the beginning, the Technical Center has 
been the home of the Styling Staff, Engineering 
Staff, Research Laboratories, and the Manufactur- 
ing Development Section of the Manufacturing 
Staff. As times have changed, we have added 
buildings involved with isotopes, computers, and 
other new technology. Individual Staff activities 
have been re-oriented strongly toward safety and 
emissions. Last year we organized a new staff 
primarily charged with these responsibilities and 


called it the Environmental Activities Staff. 

You will have a chance to visit some of our 
facilities, but even more important, you will have 
an opportunity to meet a score or more of our 
technical people and hear firsthand about their 
projects in areas of public concern. We are par- 
ticularly proud of their competence and their dedi- 
cation to advancing the objectives of General 
Motors and solving problems of national 
importance. 

When these facilities were dedicated, Charles F. 
Kettering, who was the first vice president in 
charge of the GM Research Laboratories, said: 
“Ideas are developed in the mind. If we took all 
the people away, it would be obvious that nothing 
would come out of the Technical Center.” 

This is still true. GM’s future depends on many 
of the people you will meet and hear today. We 
believe it is in good hands and that much, much 
more will “come out of the Technical Center.”’ 


Overall Aerial View 


Water Tower and Research Laboratories 


Styling Auditorium 


TWO MYTHS AND A PARADOX 


Edward N. Cole 


EpwarpD N. Co.e, President and Chief Operating 
Officer of General Motors and Chairman of its Execu- 
tive and Administration 
Committees, joined GM 
in 1930 as a General 
Motors Institute student 
sponsored by the Cadillac 
Motor Car Division. 
Because of his talents, 
he was taken from GMI 
before graduation by 
Cadillac and assigned 
to a special engineering 
project. (He was granted 
a work-delayed degree 
from GMI in 1952.) He 
progressed through various engineering positions at 
Cadillac, becoming Chief Engineer in 1946, Works 
Manager in 1950, and Manager of Cadillac’s 
Cleveland Tank Plant the following year. 

In 1952, Mr. Cole was named Chief Engineer of 
Chevrolet Motor Division and four years later was 
appointed General Manager of Chevrolet and Vice 
President of General Motors. In 1961 he became 
Group Executive in charge of the Car and Truck 
Divisions and was appointed a member of GM’s 
Board of Directors. He was elected an Executive Vice 
President in 1965 and placed in charge of all GM 
Staff activities. He was serving in that position when 
elected to the presidency in 1967. Mr. Cole serves as a 
member of the Finance Committee in addition to being 
a member of GM’s other top policy-making Committees. 

Mr. Cole is a member of a number of business, 
professional, and civic organizations and is current 
chairman of the National Industrial Pollution Con- 
trol Automotive Sub-Council of the U.S. Department 
of Commerce and a member of the U.S. Secretary of 
State’s Advisory Committee for the 1972 U.N. Con- 
ference on the Human Environment. 
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For much of the day you will be hearing about 
technology. To help orient you for the talks you 
will hear and the things you will see, I would lke 
to talk for a few minutes about two myths and 
a paradox. 

In recent years it has been popular to talk about 
the rapidity of change—particularly scientific 


change. It has been said that scientific knowledge 
doubles every ten years. No doubt it does. One 
writer has predicted that the rapid change of prod- 
ucts and processes will obsolete: the work of 60 
million Americans in the next generation. Again, 
this probably is true. 

Still others have pointed out that we are shorten- 
ing the time from scientific breakthrough to market 
application. Photography took 112 years from in- 
vention to application. The telephone took some 
56 years. ). radio oo". = tadar 1) ._ = television 12 

. and transistors 5... but laser rays made it 
from the laboratory to application in only 10 
months. 


The First Myth 


If all this is true—and it is—doesn’t this mean 
that new technology in the automobile industry 
can move in months from the laboratory to the 
assembly plant and the production of 81% million 
cars a year in the United States? 

Absolutely no... and that is the first myth. 
Automotive breakthroughs cannot be translated 
quickly into production cars. Production lead time, 
intensive testing, customer acceptance, and cost- 
benefit analysis determine what and when innova- 
tions can be safely and effectively added. 

Automotive developments are coming fast. But 
unlike other products, they apply to very complex 
products involving safety, health, and the commerce 
and life of communities. They apply to millions of 
vehicles requiring a high degree of uniformity, 
reliability and long life. Both because of the prod- 
ucts, their volume and nature of their materials, 
the manufacturers are faced with expensive tooling 
and space and manufacturing problems. These 
characteristics make every automotive decision a 
major investment and every investment a commit- 
ment for several years. 

The automobile industry is highly competitive. 
A wrong engineering decision may affect not only 
one model, but by creating or destroying customer 
loyalty, it may affect product success for several 
years. Every change must go through careful cost- 
benefit analysis—establishing the priorities for the 
customers’ dollars. 

Currently, the industry is in the process of devel- 
oping an energy absorbing bumper. In the custom- 
ers’ interest, very detailed studies have been made 
—such as, the nature and frequency of various 


types of accidents, the cost of accident repair, and, 
of course, the costs of the bumper systems them- 
selves. These have been related to the savings that 
motorists might reasonably expect from reduced 
insurance premiums. The cost-benefit results are 
interesting. 

The owner of a car with a bumper system that 
provides protection to all safety related compo- 
nents at front and rear barrier impact speeds of 5 
mph (as required by Federal regulations for 1974 
models), would have to wait over 8 years to re- 
cover his bumper investment—IF the premium is 
reduced 10 percent, or over 5 years IF the premium 
is cut 20 percent. 

Taking it one step further, if legislation should 
require a damage-free bumper system that could 
absorb a 10 mph crash into a barrier on the front 
and rear—and this is advocated by some state 
legislators—the average motorist would probably 
never recover his additional investment through 
insurance savings alone, even af he drove his car for 
10 years. 

There is another reason why it is a myth to 
expect automotive developments to be instant 
additions to automobiles. 

The automobile industry depends not only on 
research and development but also on long and care- 
ful demonstration before cars are put in the hands 
of customers. This is a necessity because of the 
nature of the products, their use, and the require- 
ments of Federal standards. Customers do not 
want to be guinea pigs for research—and they 
shouldn’t be. 

New developments must work not only under 
the controlled conditions of the laboratory, but 
also in the sub-zero of northern Montana winters 
and in the high temperatures and high humidity 
of Florida. They must be engineered and tested for 
a variety of drivers and for frequently casual or 
no maintenance. 

The timing of Federal standards does not always 
take into consideration all the essential time factors 
involved in the development, testing, production, 
and use of innovations demanded of the automobile 
industry by those standards. 

First, there is the time it takes to develop the 
new equipment from engineering specifications to 
laboratory performance under carefully controlled 
conditions. 

Then, after the new device has been tested and 


retested and refined sufficiently for production, the 
machinery has to be ready to mass-produce it. 
Some Federally-required innovations are highly 
sophisticated items—emission control systems, for 
example, and, some day, perhaps, air cushions. They 
require sophisticated production equipment, which 
takes time to develop, build, and teach people 
to operate. 

Back in the days when we had more control over 
the lead time preceding the introduction of new 
equipment, we could phase it into production. 
Innovations like power brakes and power steering 
were first produced at lower volume levels since 
they were available only as options on certain 
models. We could proceed with care and caution. 
Our “learning curve” was more gradual. But today, 
it is greatly accelerated. 

Crash programs can shorten the lead time pre- 
ceding mass-production of some items, but they 
can also increase the risk of error, especially with 
complex equipment. In our development work on 
air cushions, for example, we are very conscious of 
our liability as a manufacturer. When you are 
dealing with explosive devices—which air cushions 
are—you want to know the answers to a lot of 
touchy questions, such as: 

e What is the life expectancy of these systems? 

e What will happen when the vehicle equipped 
with an air cushion is scrapped? 

e What is the manufacturer’s liability if the 
cushion deploys and causes an accident? Or 
if it doesn’t deploy quickly enough? 

Our first concern, of course, is for the safety of 
our customers, but, if we are required by law to 
provide certain equipment to the public at a cer- 
tain time, we would be remiss if we did not very 
seriously consider our risks and liabilities as the 
manufacturer of that equipment. 

Our risk and liability considerations are impor- 
tant in the emissions control area as well as in 
safety. For example, the Clean Air Act, as amended 
in 1970, requires that emissions control systems be 
effective for five years or 50,000 miles. There is a 
recall provision for cars that fail to meet these 
regulations for the required period— provided that 
they have been maintained in accordance with the 
manufacturer's recommendations. 

To protect ourselves against excessive risk, it 
will be necessary for us to recommend that these 
cars be maintained as if they were being operated 


by owners who give them the hardest use—the two 
or three percent who drive at the highest speeds, 
over the worst roads, in the most severe weather. 

This will not please the average owner. We have 
no alternative under the provisions of this law as 
it stands today, however, because we have not 
found a way to simulate all the various kinds of 
use and misuse that a car will get over a five-year 
period. We can run a car 50,000 miles in about 
three and one-half months, operating around the 
clock. But we just do not know how to give a car 
five years of all kinds of driving, weather, road 
conditions, and maintenance in a relatively short 
test period. 


The Second Myth 


There is a second myth I would like to mention. 
Several years ago an idea was widely promoted that 
there are two worlds—a world of science and tech- 
nology on one hand and a world of humanism on 
the other. The two worlds have two languages and 
very different objectives and goals. 

There is a grain of truth in that theory, but only 
a grain. In industry, the two world concept is a 
myth. The worlds of science and non-science come 
together in the common objectives of a company. 
Industry takes the theory of the laboratory and 
translates it into the practical hardware of the 
marketplace. It provides motivation for individ- 
uals with a variety of talents. They do talk the 
same language—when they have the common goals 
of improved service and products for customers. 

We do recognize that there has been a problem 
of language, but it isnot so much within acompany, 
as it is between the progress of technology and the 
understanding of the public. Frequently, technol- 
ogy has moved faster than the public has been able 
to keep up with it. 

For example, judging by our mail and the press, 
many still feel that the car is the major contributor 
to air pollution. They believe that the nation’s air 
pollution problem would disappear overnight if we 
turned off the ignition of every car, truck, and bus 
in America. Careful studies by several competent 
researchers show that this is not true. If all cars, 
trucks, and buses were parked, we would still have 
60 percent of our air pollution problem measured 
by weight, and about 90 percent of the problem as 


it relates to health. The public has not realized that 
the automobile’s percent of the air pollution prob- 
lem has been reduced—even though the car pop- 
ulation has increased. 

These points have been emphasized in literature 
and on public platforms, but we continue to havea 
language problem or, perhaps more accurately, a 
credibility problem. More than ever in the history 
of our country we need the factual, objective 
findings of technology as a basis of discussion and 
decision. To this extent there is a language problem. 


The Paradox 


In addition to the two myths of instant progress 
and two worlds, there is also an important paradox 
that we must recognize. Technology is both a cause 
and a cure—a saint and a sinner, depending on how 
it is directed. Critics have pointed out that tech- 
nology has polluted our environment. It has waste- 
fully used our natural resources, and created an 
impersonal, mechanistic society. 

No one would deny that in many cases this has 
been true. 

As a result, some critics have even insisted that 
we return to a simpler life... that we turn back 
the clock to the agrarian society of 100 years ago, 
reduce our consumption and Gross National Prod- 
uct, and set a goal of zero growth. 

Do they want to go back to the days before the 
Salk vaccine for the prevention of polio? Do they 
want to do without modern bathrooms, telephones, 
electricity or other modern conveniences? Would 
they be willing to go back to the hand-cranked car 
with two-wheel brakes and boiling radiator, or 
even further back to the horse and wagon? The 
answer is not to stop technology but to redirect it 
with new environmental assignments. Technology 
can do the job. It can protect and restore our 
environment, and it can do it to whatever degree 
the public and the customer want it done. Or, 
putting it more accurately, to the degree they are 
willing to pay the cost. 

Technology, in itself, is neither good nor bad. It 
does what people direct it to do. Today you will 
hear about some of GM’s directed technology, 
directed for the improvement of our environment 
as well as the benefit and convenience of GM 
customers. 
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AUTOMOTIVE AND INDUSTRIAL EMISSION CONTROL 


Ernest S. Starkman 


ERNEST S. STARKMAN, prior to his appointment as 
Vice President in charge of the Environmental Activities 
Staff in April 1971, was 
professor of mechanical 
engineering, University 
of California, Berkeley 
and assistant vice presi- 
dent for the Statewide 
University. Before 
assuming these posi- 
tions, he had been 
chairman of the Thermal 
Systems Division of the 
College of Engineering. 

Mr. Starkman re- 
ceived a B.S. degree in 
1942 and a M.S. degree in 1945 from the University 
of California at Berkeley. He held positions in private 
industry before returning to the University to assume 
teaching and administrative positions. He became a 
professor there in 1960. 

Mr. Starkman has authored over 100 technical 
papers on engine fuels, lubricants, and combustion 
and received the Society of Automotive Engineers’ 
Horning Memorial Award and Medal in 1959 and 
the Colwell Award in 1968 for papers relating to 
engine combustion. He served as chairman of the 
Technical Advisory Committee to the State of 
California Air Resources Board from 1968 to 1971 
and was chairman of the Advisory Committee on 
Advanced Power Systems to the Council of Environ- 
mental Quality. He is presently a member of the 
Technical Advisory Board, U.S. Department of 
Commerce. 

Mr. Starkman holds membership in numerous en- 
gineering and honorary societies. He was named 
Professor Emeritus in the University of California’s 
Department of Mechanical Engineering, Berkeley 
Campus, in April 1971. 
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A year ago at this time I attended the first of 
these Conferences. On that occasion I was repre- 
senting the Statewide University of California. It 
was shortly thereafter that I joined General 
Motors. My present position was created when 
GM decided that the Corporation’s environmental 
activities could function better on a centralized 


instead of decentralized basis. This resulted in the 
formation of the Environmental Activities Staff, 
which was accomplished principally by centralizing 
already existing functions in the safety, pollution, 
and product assurance areas. 


Environmental Activities 
Staff Responsibilities 


A considerable number of the environmental 
subjects that were covered for you last year have 
now been consolidated within the functions of the 
Environmental Activities Staff (Figure 1). 
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Figure 1 


Automotive Safety Engineering will be discussed 
later this morning. You will also see an Emission 
Control hardware display, and the Experimental 
Safety Vehicle. In the interest of time, I won’t dis- 
cuss Product Assurance and Vehicle Noise Control. 
I will, however, attempt to bring you up to date in 
the areas of Automotive Emissions and Plant and 
Environmental Engineering. 

The primary responsibilities of the Environ- 
mental Activities Staff are to: 

1. Coordinate engineering development in the 
areas of emission control, vehicle safety, and 
the experimental safety vehicle. 

2. Serve as the Corporation’s spokesman in areas 
relating to the performance of products and 
operation of facilities in the environment. 

3. Coordinate activities involving industrial pol- 
lution control. 


4, Maintain the capability to audit and statisti- 

cally evaluate product reliability and quality. 

5. Serve as the technical interface with regulatory 

agencies. 

6. Monitor and coordinate vehicle noise control 

efforts as they relate to legislative trends. 

Part of our mandate is to improve the Corpora- 
tion’s technical image with the public and with the 
government, and particularly to develop better 
relationships with the regulatory agencies. By this 
I mean, we hope to develop a “day to day” dia- 
logue between our engineers and scientists, and 
members of these agencies. We hope to set our 
sights more accurately regarding our future prod- 
ucts, as they may be affected by regulations. We 
hope to develop a mutual understanding of each 
others problems, not only so that more precise 
goals may be set, but hopefully so that there will be 
adequate lead time in which to attain the specified 
goals. 

If we do our jobs effectively, there will also be 
improved dialogue between our function and the 
public—the stockholder—and within our own 
management at the staff and divisional levels. 

My decision to leave academia was not an easy 
one. My joining General Motors was based in no 
small part on the conviction that this organization 
recognized that strong action must be taken to 
clean up the environment. I believed that GM 
wanted to do its share, and was striving precisely 
in that direction. However, it is vital that not only 
GM, but the nation as a whole move toward the 
realization of future objectives with rational and 
reasonable solutions. Unfortunately, it appears to 
me that reason and rationale are sometimes all too 
meagerly in evidence. The most salient present 
example that I can think of is the manner by which 
the Clean Air Amendments of 1970 were promul- 
gated and made into law. 

This Act requires that by 1975-76 there must be 
an arbitrary 90 percent reduction from the 1970-71 
levels in the three main auto pollutants: hydro- 
carbons, carbon monoxide, and oxides of nitrogen. 
Since existing regulations had in 1970 already re- 
duced the first two of these pollutants, this meant 
that, to meet the law, our vehicles by 1975 and 
1976 would have reductions of 97 percent hydro- 
carbons; 96 percent carbon monoxide; and 92 per- 
cent oxides of nitrogen, from the uncontrolled 
(1960) levels. 


Auto Air Pollution Picture Today 


I would like to spend the first few minutes dis- 
cussing the present state of the contribution which 
automobiles make to the nation’s air pollution 
problem. For this purpose, I would like to show 
you some material taken from the January 1, 1972 
report of the National Academy of Sciences Com- 
mittee on Motor Vehicle Emissions. 
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Figure 2 shows curves dealing with hydrocarbon 
emission rates from motor vehicles. As indicated, 
atmospheric levels of automotive-related hydro- 
carbons have decreased 28 percent since the peak 
in 1968 due to present emission controls which have 
been installed in cars. The solid line indicates 
the reductions which will result, should vehicles be 
able to meet the 1975 standards. The dashed line 
shows the effect on the environment of a one-year 
delay in meeting the 1975 requirements. 

Carbon monoxide levels present a very similar 
curve (Figure 3). There has been a 17 percent de- 
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cline from the 1968 peak to the present time. Again, 
the environmental effect on total emissions of a 
one-year suspension appears to be small. 

As the curves in Figures 2 and 8 suggest, reduc- 
tions in automotive-related hydrocarbons and car- 
bon monoxide will continue in the future, whether 
or not the 1975 control levels are considered. The 
rate of decrease until about 1980 depends primarily 
on the retirement of pre-1968 vehicles from use. 

These decreases in atmospheric carbon monoxide 
and hydrocarbons are confirmed by publications 
of the Los Angeles County Air Pollution Control 
District, which show that in the Los Angeles Basin 
present levels of vehicular-contributed hydrocar- 
bons are down 86 percent from the 1966 peak, and 
carbon monoxide is down 25 percent from its 1966 
peak. 

The difference between the national and Cal- 
ifornia figures reflects the two-year earlier applica- 
tion of exhaust controls to California cars. 

Because controls for oxides of nitrogen have only 
recently been installed on new cars nationwide, a 
similar downward trend in that pollutant has not 
yet taken place. However, the peak atmospheric 
level is expected to occur this year (Figure 4). The 
controls for oxides of nitrogen, which have been in- 
stalled on recent models of GM ears, reduce the 
emissions of this pollutant by about 30 percent. 
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The reported downtrend in air pollution alerts 
experienced by Los Angeles in 1971 is additional 
indication that the situation there has been 
improved. It is not unreasonable to expect that the 
same trend is similarly taking place across the na- 
tion. This is encouraging, but we do not wish to 


leave the impression that the air pollution problem 
has been completely resolved—either in Los 
Angeles or in other cities of the nation. We do, how- 
ever, wish to call your attention to the fact that 
significant progress is being made in cleaning up 
motor vehicle emissions, and thus the atmosphere. 

But our problems are not limited to the areas of 
communication and credibility. We continue to 
hear quoted the figure of 60 percent as the auto- 
motive contribution to the national air pollution 
problem. The Environmental Protection Agency 
now has corrected this figure to approximately 40 
percent, on a total tonnage basis. It is now recog- 
nized by experts in the academic world that a more 
accurate measure of the motor vehicle contribution 
should be based on relative effects on health and 
plant life. The most recent technical publications 
incorporating health and plant damage—together 
with tonnage—show that the automobile is respon- 
sible for about 10 percent of the nation’s problem. 
They and we realize, of course, that this varies 
from one urban area to another, and indeed some 
areas of stress may at the present time be affected 
by much more than the 10 percent national figure. 
It still remains, however, that the most affected 
areas, such as Los Angeles, even on the most 
pessimistic basis, do not suffer from the automobile 
anything like the ‘‘over 90 percent’’ sometimes 
quoted. 

At the present, GM feels that it has already 
made important progress in reducing automotive 
emissions (Figure 5). We have been trying to com- 
municate the fact that hydrocarbon emissions have 
already been reduced by 80 percent, carbon mon- 
oxide by about 65 percent, and oxides of nitrogen 
by about 30 percent, when 1971 cars in the hands 
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of the customers are compared to 1960 models. 
Beginning with 1970 models, nitrogen oxide control 
systems were incorporated into GM cars, even in 
advance of Federal requirements. 

Unfortunately, the public cannot see these 
reductions and we continue to face the difficulty of 
convincing the public of progress in vehicular emis- 
sion control. 

The atmospheric improvements resulting from 
the levels of control already applied to the auto- 
mobile have not been without penalty. Many who 
have purchased recent model cars have experienced 
a decrease in the driving response and, sometimes, 
difficulty in starting. This adverse effect on drive- 
ability, as we call it, isan unfortunate consequence 
of modifications made in order to decrease the 
concentration of pollutants which emit from the 
exhaust pipe. 

While the individual vehicle owner usually does 
not measure precisely the fuel consumption of his 
vehicle, I can confirm what is perhaps your own 
experience—that the public is paying a penalty in 
increased fuel usage for the same vehicle 
applications. 

This result is not pleasing to any manufacturer— 
and certainly not to the car buyer. Indeed, GM 
has had to discontinue some of its engine-vehicle 
combinations after making modifications to emis- 
sions control systems. In our opinion, driveability 
and fuel economy of such combinations would not 
have been acceptable to the public. 


Clean Air Amendments 


When the 1970 Clean Air Amendments were 
adopted by the Congress, the action caught the 
technical world by surprise. I was among those who 
could be so classified, because prior to joining GM, 
I spent a large part of my time working with 
Federal and local regulatory agencies. In that advi- 
sory function in 1970, it was my viewpoint that 
the timing of the then existing 1975 and 1980 vehi- 
cle emission levels was justifiable. There was and 
is a need to clean up the atmosphere. I believed 
that it was technologically feasible of accomplish- 
ment in the time frame specified. 

The effective advancement to 1975 of the 1980 
goals seemed to me then, as now, unreasonable and 
unnecessary. GM has been, and continues to be, 
optimistic that the levels of vehicular emissions 
specified in the new 1975 standards can be accom- 


plished under certain conditions, with approaches 
under development. We have been successful in 
building experimental systems for vehicles which 
have met the 1975 emission levels, when new and 
at low mileage. However, GM has not yet ad- 
vanced to the point of assurance that these systems, 
when mass produced, will equal the control per- 
formance of the experimental systems and when 
used in normal customer service, will meet the 
stringent durability and reliability requirements 
of the law. The consequence of this is a fact of 
which I am sure you are all aware. General Motors 
applied for a one-year extension of the 1975 
standards as provided for in the Act. It was 
rejected until sufficient supporting information, 
which was then being accumulated, could be 
submitted. We came to the conclusion that we 
must request such a delay with reluctance. Let me 
explain how we got there. 

Since enactment of the Act, we have been striving 
to meet the emission levels which are prescribed 
for 1975 and subsequent model years. You have 
heard of various experimental control systems 
which have met the required emission levels of all 
three pollutants on a laboratory basis. As you may 
know, some of these systems have been developed 
by GM. 

In our judgment, the better systems utilize a 
rather complex combination of components includ- 
ing, particularly, a catalytic converter in the ex- 
haust line (Figure 6). We are presently convinced 
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that this method of treating hydrocarbons and car- 
bon monoxide is the most effective way to control 
these two pollutants. The National Academy of 
Sciences, in its report to Congress, came to the 
same conclusion. 


Advanced Emission Control System 


There are, of course, many other items besides 
the catalytic converter in the total package of com- 
ponents necessary to control emissions (Figure 7). 
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We must be assured of the satisfactory performance 
of the total system, under the varied conditions of 
customer service, before hardware design can be 
finalized for the 1975 or subsequent model years. 

We must solve two large technical problems 
before we can translate the experimental systems 
into mass production hardware. Again, these are 
durability and reliability. By law, the systems 
must last for 50,000 miles or 5 years, with proper 
use and maintenance. We are required to provide 
warranty for this performance and recall the cars 
if a “significant number’’ fail to meet specified 
emission levels for this full period. 

I will try not to bore you with technical details, 
but these matters of durability and reliability, for 
cars in the hands of the public, pose potentially 
serious problems. Our accelerated life tests tell us a 
number of things, among them that our systems 
will deteriorate. At present, that deterioration, in 
our tests and under our control, clearly shows that 
just barely meeting the 1975 standards at the end 
of the production line can only result in failure well 
before the end of 50,000 miles or 5 years. 


VAPOR SEPARATOR 


Since we do not know whether or not we have a 
system which will meet the durability standards, 
we do not yet have a basis for rationally deter- 
mining what maintenance recommendations should 
be made. We do not know the total effects of lead, 
phosphorous, and sulfur in the fuel. We do not yet 
have prescribed emission test procedures, either 
for the end of the production line or to determine 
compliance during the warranty period of 50,000 
miles or 5 years. As a matter of fact, we may not 
be aware of all of the factors which could result in 
our having to recall our total production or the 
production of a particular make in a given model 
year for a “significant number”’ of failures. And 
even definition of what is meant by the term 
“significant number’’ has yet to be issued by the 
Environmental Protection Agency. 

Some of our difficulties may be resolved by ad- 
ministrative determination. For example, in our 
request to the EPA Administrator for a one-year 
extension of the 1975 standards, GM pointed out 
many of the definitions which will have to be made 
by the EPA before manufacturers can be certain 
of reliability and durability requirements that they 
must meet. These are items which the National 
Academy of Sciences also said must be satisfactorily 
resolved before the prescribed levels of emissions 
could possibly be attained. 

Unfortunately, all of the preceding matters must 
be resolved before we can make an evaluation on 
how close we could come to meeting all of the 1975 
requirements. 

Surely you can agree that it would be a most 
foolhardy step for GM to commit hundreds of 
millions of dollars today without full knowledge of 
the durability and reliability of our proposed 1975 
emission system. Regrettably, we have to make 
some hard decisions in the near future in order to 
meet the requirements for tooling and commit- 
ments to outside suppliers for the necessary equip- 
ment and materials, including catalysts. These 
decisions are critical to our ability to manufacture 
1975 model vehicles which will meet the Clean Air 
Act requirements. 

As I said before, GM requested that the 1975 
requirements be deferred a year, in order that our 
vehicles can be built with more driveability and 
reliability, and hopefully with a reduction in what 
looks like a sizable cost increase. The effect on the 
environment will be small, if a one-year delay is 


granted, compared to the total improvement 
already achieved. 

In concluding my remarks on auto emissions, I 
wish to assure you that this area of our business 
continues to be one of the highest priority concerns 
within GM. Our undiminished goal remains that of 
eliminating our automobiles as significant con- 
tributors to the air pollution problem of the nation, 
and we are irrevocably committed to this end. 


Industrial Air and Water Pollution Control 


Another of the more pressing challenges on the 
American scene today is the control of air and 
water pollution from the plants and foundries. As 
you know, GM is deeply involved in this kind of 
control program. Closely interwoven with this 
function is the need to evaluate energy require- 
ments and planning, in line with the country’s 
availability of resources. 

Also, if you weave in the necessity of controlling 
the in-plant environment for the health and com- 
fort of our employes, then these total functions 
come close to arriving at the responsibilities of our 
Plant and Environmental Engineering Group. 

Some of the plans and progress made by this 
Group were discussed with you last year but since 
that time the Group has picked up the responsi- 
bility imposed by the Rivers and Harbors Act, and 
the Occupational Safety and Health Act. This new 
administrative burden necessitates more control, 
as well as the need to be continually alert to, and 
monitor, the changing codes and regulations. We 
have taken the classical definition that our en- 
vironment is the aggregate of all the conditions and 
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influences affecting life, human behavior and so- 
ciety, and have applied an engineering organiza- 
tion to control the industrial input to some of these 
environmental variables. 

The Plant and Environmental Engineering 
Group has five broad areas of responsibilities—ex- 
ternal environment, internal environment, power 
plants, energy systems, and maintenance and 
safety. 

With this overview of that activity, I would like 
to detail for you a few of GM’s achievements in air 
and water pollution control. 

The dust and particulate emissions from a 
foundry operation in the past were so dense that 
the afternoon sun would be obscured. While the 
silhouette may have had some photographic ap- 
peal, the tons of dust did not (Figure 8). It should 
be noted that control devices were being used 
when this picture was taken. However, the wet- 
caps used here were not efficient enough; only 
about 50 percent of the dust was removed. 

GM worked with suppliers on the application of 
high-energy scrubbers to control cupola emissions 
with the result that a skyline was converted to one 
like that shown in Figure 9. The high-energy scrub- 
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Figure 11 


ber used by Chevrolet Motor Division’s Nodular 
Iron Foundry at Saginaw, Michigan, achieves an 
efficiency of better than 98 percent, and all that is 
visible is a barely discernible plume of water vapor. 

This principle also has been applied to older in- 
stallations, suchas the Chevrolet Grey Iron Foundry 
in Saginaw, with equally successful results as 
shown on the left side of Figure 10 (page 18). The 
cupola emitting smoke on the right did not have 
the high-energy system installed when this shot 
was taken. It does now. 

In the water pollution control area, one of our 
main problems in the past was the removal of un- 
sightly oil from the plant effluent. Chevrolet Divi- 
sion developed a “‘cooker’’ system to reclaim not 
only the oil, but some of the chemicals used to 
separate the oil from the water. The system shown 
in Figure 11 is functioning at the Chevrolet- 
Cleveland plant. 

The concept of batch treatment is used where 
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potentially toxic wastes such as chrome or cyanide 
are generated. A batch system simply means that 
through dual tank storage the wastes are treated, 
checked, and released only after we are certain they 
have been de-toxified. The cyanide-chrome system 
shown in Figure 12 is in operation at the Guide 
Lamp plant in Anderson, Indiana. 

These are just a few of the many pollution con- 
trol facilities General Motors has installed during 
the past 25 years. There are over 100 GM water 
pollution control facilities in the U.S. and Canada. 
And we are even more proud of hundreds of dedi- 
cated and skilled personnel that operate these 
facilities. 

The challenges associated with industrial en- 
vironmental control are complicated, but at 
General Motors we feel that we have identified our 
environmental problems, have established our ob- 
jectives and priorities, and are well on our way to 
finding solutions. 


Discussion Period 


A question was asked whether General Motors 
was still constrained from cooperating with other 
automobile manufacturers in the emission control 
field. Mr. Starkman replied that, generally speak- 
ing, GM is not allowed to exchange information 
with other U.S. or foreign automobile manufac- 


turers. He added that the industry might move 
forward more quickly in emission control work if 
such interchange were allowed. In reply to another 
question along the same line, Mr. Starkman indi- 
cated that General Motors was working within the 
law as it presently exists. 

Asked if General Motors could publish the re- 
sults of its findings in the emission control area, 


Mr. Starkman said yes, but pointed out the diffi- 
culty of the time involved in exchanging informa- 
tion by publication. Most technical societies have 
publication lead times that vary from four months 
to a year, or even longer. This, of course, is a long 
delay before laboratory findings can be made public. 

It was asked whether the emission controls sub- 
stantially reduce the miles per gallon that can be 
achieved in operating an automobile. Mr. Starkman 
answered that there is a drop in fuel economy for 
cars equipped with emission controls as compared 
to non-controlled cars. He went on to say that the 
National Academy of Sciences Committee on Motor 
Vehicle Emissions estimated that there would be a 
reduction of from three to twelve percent in fuel 
economy for 1975 model cars over 1973 models. 
This figure should be on the order of ten percent if 
the kind of control systems GM envisions are 
placed on cars. Some control systems have been 
proposed which, if applied to 1975 model cars, 
might reduce the fuel economy by as much as 25 
or 380 percent from today’s cars. 

Another question was whether the cost for con- 
trolling emissions from motor vehicles will become 
disproportionately more expensive as the levels 
prescribed by Federal standards are approached. 
Mr. Starkman said that the costs will very def- 
initely increase. He cited figures from the report 
prepared by the National Academy of Sciences 
Committee which stated that the cost to obtain 
reductions to meet the Federal standards for 1973 
model cars on the order of 80 percent for exhaust 
hydrocarbons, 69 percent for carbon monoxide, 
and 38 percent for oxides of nitrogen, as compared 
to an uncontrolled car, would be about $100 in 
added cost. The Committee report went on to say 
that to increase the control level from 80 to 97 
percent for hydrocarbons and from 69 to 96 per- 
cent for carbon monoxide would cost on the order 
of another $200 per car. The Committee had pro- 
vided no estimates of the additional costs involved 
for the control of oxides of nitrogen, nor did it 
include the additional cost of fuel due to decreased 
fuel economy resulting from the systems designed 
to meet the Federal standards. Mr. Starkman 
pointed out that there must be a trade-off point in 
the emission control picture, but it is difficult to 
specify precisely what it might be. He felt it is 
beyond where we are today but that it is far short 
of where we are now asked to be in 1975-1976. Mr. 


Starkman concluded that each successive incre- 
ment of control will require a disproportionate 
investment by auto manufacturers and by the 
motoring public. 

In response to a question as to whether General 
Motors would be able to meet the 1975 standards 
with a one-year extension, Mr. Starkman replied 
that GM believes that on the average it can meet 
the emission levels of the standards at the end of 
the assembly line, but there are many aspects of 
the standards, other than end of the assembly line 
emission levels, that are a cause of concern. For 
example, GM is unable to effectively develop 
systems to meet the 50,000 mile life requirement 
for the 1975 models, unless there is a better defini- 
tion as to what these requirements will be. The 
year’s extension GM has asked for will, hopefully, 
allow definition of these other matters and will, at 
the same time, allow a continuing development of 
the control systems so they will be more reliable. 

A question then was asked when the specification 
for control on gasolines will be announced. Mr. 
Starkman answered that the announcement of lead 
level will hopefully be made by the EPA within 
the next month. (This announcement was subse- 
quently made.) He went on to say that lead con- 
tent in the fuels affects catalytic systems—the 
more lead, the more quickly the catalyst will 
deteriorate in terms of its performance in removing 
carbon monoxide and hydrocarbons. 

Asked what effect emission control systems have 
on engine horsepower, Mr. Starkman said this is a 
matter that is difficult to put an exact figure on. 
He stated that systems available now, and those 
projected for 1975, should not significantly reduce 
the engine horsepower. He went on to point out 
that this is not taking into consideration the con- 
trol equipment for oxides of nitrogen that results, 
basically, from making changes in an engine. 
Reducing the production of oxides of nitrogen in 
an engine is in the same direction as reducing its 
power output, because the oxides are produced 
more abundantly at higher temperatures. If an 
engine’s operating temperature is lowered to re- 
duce these oxides, so is its efficiency. GM is hopeful 
that some system can be worked out that will not 
cause as large a penalty as might be anticipated 
in controlling oxides of nitrogen. 

A clarification was requested of the data in the 
presentation which indicated that the popular 
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notion of the automobile contributing 60 percent 
of the country’s pollution in tonnage should be 
changed to approximately 40 percent, but that to 
be even more realistic a figure of about 10 percent 
should be used. 

Mr. Starkman replied that for 1966 the Public 
Health Service published figures that indicated the 
automobile contributed 60 percent of the air 
pollution problem. This 60 percent figure was 
obtained by making an estimate of the number 
of pounds of hydrocarbons, carbon monoxide, 
oxides of nitrogen, sulfur dioxide, and particulates 
that came from the tailpipe of an automobile, then 
multiplying by the number of automobiles on the 
road. That figure remained until another study 
was made for 1968 based on the same pollutants, 
but including improved data. The 60 percent figure 
then was revised downward by the EPA to 40 per- 
cent to indicate the total tonnage in the United 
States of pollutants that came from the automobile. 
Then, alittle overa year ago, two college researchers 
approached the subject from the standpoint of ask- 


ing how much effect does one pound of carbon 
monoxide have on health, in terms of ambient 
levels; how much does one pound of sulfur dioxide, 
oxides of nitrogen, hydrocarbons or particulates 
have. They then multiplied each of the respective 
tonnage figures by the health effect factor and 
arrived at a figure of about 10 to 12 percent as the 
number that represents the automotive share of 
the health and plant effects part of the problem. 

Mr. Starkman pointed out that the reason why 
the number changed so rapidly was because the 
principal pollutant, as it affects health across the 
country, is not carbon monoxide, but oxides of 
sulfur, and that the automobile is a very low 
contributor of this particular pollutant. 

A question was asked if figures were available on 
the automobile’s contribution to air pollution in 
population centers. Mr. Starkman replied that 
there have been a number of calculations made, 
or now in the process of being made, by experts in 
the field, but added that the automobile’s con- 
tribution differs radically from one city to another. 


VEHICLE SAFETY 


Louis C. Lundstrom 


Louis C. LUNpDsTROM began his career with General 
Motors as a test engineer at GM’s Milford, Michigan, 
Proving Ground in 
1939. shortly after 
recetving a B.S.M.E. 
and M.S. in Engi- 
neering from the Uni- 
versity of Nebraska. In 
1953 he became Assist- 
ant Director of the 
Proving Ground, and 
three years later was 
appointed Director. 

In 1965, Mr. Lund- 
strom was named Di- 
rector of Automotive 
Safety Engineering, which then was part of the GM 
Engineering Staff’s activities. In April 1971, Auto- 
motive Safety Engineering became part of the 
Environmental Activities Staff, with Mr. Lundstrom 
as Director. He presently directs and coordinates all 
automotive safety for GM and is responsible for test 
work at the Proving Ground affecting the future 
design of GM automobiles in regard to occupant safety. 
He also directs the GM program on safety standards 
and the liaison with the National Highway Traffic 
Safety Administration. 

Mr. Lundstrom is an active member of the Society 
of Automotive Engineers’ Research Executive Com- 
mittee and the Automotive Manufacturers Association’s 
Safety Research Committee. He has served as a member 
of the Engineering Advisory Board of the S.A.E., the 
executive committee of the Highway Research Board 
of the National Academy of Sciences— National 
Research Council, and as chairman of the Vehicle 
Safety Development Committee of the A.M.A. In 
1962, the University of Nebraska awarded Mr. 
Lundstrom an honorary Doctor of Engineering degree 
for his work in test engineering and highway safety. 
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To discuss future progress in safety, it is impor- 
tant to realize that the safety regulatory climate 
has changed from what it has been in the last five 
years. 

During the early stages of the standards setting 
process, GM introduced such innovations as the 
energy absorbing steering column, the side guard 
beam, contoured windshield header, the shatter re- 
sistant inside mirror, cargo-guard, steering wheel 


lock, improved windshield glass, and the infant 
carrier. We were able to do this while complying 
with many standards then being issued that paral- 
leled various industry practices in key safety areas. 

In 1971, however, the Safety Administration’s 
attitude, viewpoint, direction—call it what you 
will—changed. They articulated this change pub- 
licly, in the very first paragraph of their Annual 
Report on safety to Congress, submitted August 
1971, which announced a policy of exploring ‘‘new 
and advanced safety standards for motor vehicles.” 

The result has been that our safety development 
work has had to take on a different posture, either 
to verify whether safety performance now made 
mandatory by the Safety Administration is feasible, 
and can be met within their time frame, or to prove 
to them that their standards are unattainable and 
beyond the state of the art. 

Of primary importance is our concern whether 
our customers will continue to realize more safety 
for their extra dollar as before, or whether they will 
be required in the future to pay for elaborate safety 
systems that providelittle, if any, additional benefit. 

Recent accident data give an encouraging picture 
of past efforts. They indicate that progress in 
safety has been taking place. Dr. B. J. Campbell, 
Director of North Carolina’s Highway Safety 
Research Center, recently completed a study of 
accidents throughout North Carolina. His con- 
clusion: ““The same circumstances that would have 
produced 115 accident injuries in 1961 would pro- 
duce only 66 injuries in 1970.” This is a significant 
finding. 

From another source: Estimates of the National 
Safety Council indicate a 4.7 fatality rate per 100 
million vehicle miles traveled for 1971, the lowest 
ever recorded in automotive history, and a full 
point lower than the 5.7 fatality rate registered 
five years ago. If people had been killed this past 
year at the same rate as they were in 1966, there 
would have been over 11,000 additional fatalities. 

To sum it all up, we have seen a definite up- 
grading of vehicle and highway safety. And re- 
member, cars with improvements incorporated 
since 1966, such as the energy absorbing steering 
column, still do not make up more than half the 
number now on the road. 


Occupant Protection Standard 
But what lies in the future? To begin with, the 
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Figure 13 


most significant and perhaps difficult of standards: 
the regulation governing occupant protection. 

The first stage of this standard went into effect 
in January, 1972. It requires that front seat lap 
and shoulder belts utilize a common attaching point 
(Figure 13), and have a visual and audible warning 
system to remind people to use lap belts. Retrac- 
tors also must be provided for rear lap belts. Most 
people, unless they’ve had occasion to buy a car 
this past month, are unaware of the front seat belt 
change. (At this point, a film of correct usage of 
the new front seat belts was shown.) 

The second stage of the occupant protection 
standard goes into effect August 15, 1973. It has 
three options. We must either: (1) provide the same 
level of protection as is required in the 1976 or 
third stage of the standard, which will be discussed 
later, or (2) provide passive protection to front 
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seat occupants in 30 mph frontal collision, or (8) 
use an integral lap/shoulder belt that is tied in 
with the starter—that is, the car cannot be started 
until front seat occupants have belted up. 

The 1976 stage of the occupant protection standard 
is the source of most confusion at present. It means 
that within the next few years we must develop, 
test, and plan the production of a thoroughly reli- 
able passive restraint system, or combination of 
systems, to protect all occupants in impacts equiv- 
alent to 30 mph frontal and 30 degree angular 
barrier impacts, as well as a 20 mph side impact. 
There also is a choice between 80 mph rollover pro- 
tection or providing a specified roof strength. 


The Air Cushion 


We have every reasonable kind of system under 
development to meet these requirements. Under 
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present circumstances, the leading candidate for 
passive restraint usage in 1976 is the air cushion 
(Figure 14). It has undergone the most develop- 
ment, and is the most convenient for the occupants. 

Since your last visit, we can report that the air 
cushion has undergone 34 dynamic, live volunteer 
tests at Holloman Air Force Base in New Mexico 
sponsored by the Safety Administration. Air Force 
volunteers, using GM designed units, were tested 
successfully at speeds up to 31.4 mph (22g’s). (A 
film then was viewed showing sequences from the 
Holloman tests.) 

Our next logical step is to remove the air cushion 
from this carefully controlled environment, and 
place it in the real world. Our projected field test of 
air cushion-equipped cars will be our first such 
attempt, beginning sometime this fall. 

These cars will have front seat passive protection 
representative of our best efforts to date. They will 
have a dual system. The air cushion for front seat 
passengers will be separate from the driver’s. This 
does not mean both will fire simultaneously for 
every accident situation. ‘They will operate on a 
“dual level’ principle; that is, in low severity 
accidents, only the passenger side air cushion will 
inflate (Figure 15). It is felt that at low levels, the 
steering wheel and column is able to protect 
the driver without air cushion assist. In more 
severe impacts, both the passenger and driver air 
cushions will inflate simultaneously (Figure 16). 
The passenger side unit then will receive a full 
charge rather than the minimal fill used for low 
severity accidents. 

The field test will provide experience with air 
cushion production, including the establishment 
of reliable quality control techniques. It will enable 
us to test necessary diagnostic equipment in the 
field, as well as to establish effective repair and 
replacement practices. 

We also hope to learn about the injury reducing 
potential of the air cushion under real-life condi- 
tions. The test activities at Holloman and our pro- 
jected field test program are evidence that our air 
cushion development work has been successful, but 
on a limited basis. 

On a relative level, the air cushion has shown 
more potential than either passive seat belt re- 
straints or thickly padded interiors. Both concepts 
have been explored by GM as passive protection 
alternatives to the air cushion. 
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Figure 17 shows one version of a padded interior, 
and indicates the bolster-like shape of the instru- 
ment panel. 

Figure 18 shows an example of a passive belt. It 
is moved out of the way automatically during 
entry or exit, then returned into place when the 
door is closed to secure the occupant. 

One advantage that the air cushion has over both 
is convenience—it’s out of sight, basically. Of more 
importance, it presents a much greater load dis- 
tributing surface to the occupant’s body than 
either belts or padding (Figure 19, page 20). This 
becomes important in higher speed impacts where, 
hopefully, the air cushion can come into its own. 

However, our enthusiasm must be tempered 
with discretion. There continue to be problems, 
some of which are characteristic of any new 
product, others unique to the air cushion itself. 

For example, the length of time an air cushion 
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can remain operable in a car is purely speculative. 
Testing of this highly sophisticated and complex 
system has not been sufficient to determine its life 
capability. It could be two years, five or ten. Much 
more component testing is needed to establish such 
criteria, especially in the field. Our short-term tests 
simply have not been extensive enough to establish 
long range predictions of life expectancy under 
heavy usage, under various different climates and 
weather conditions, under long periods of being 
packed in a dormant state—wnder all conceivable 
conditions that can affect reliability and life 
expectancy. 

This has had a significant impact upon our point 
of view as a manufacturer. Like various other sys- 
tems within a vehicle, the air cushion represents a 
potential liability risk to the manufacturer, not to 
the vehicle driver or owner. Unlike more basic 
systems, which have been tested to a high point 
of reliability over many years of automotive 
development, the air cushion is a newcomer. In 
other words, it has no track record, no form on 
which to bet, yet must cross the finish line a winner 
in its very first race and every race thereafter, 
despite the jockey or the track! The government 
has placed full responsibility upon the manufac- 
turer to produce that winner. 

If our responsibility were extended only to the 
driver or front seat passengers, the risk would be 
reduced because the majority of our air cushion 
development experience lies in these two areas, 
especially the passenger side. By being required to 
provide passive protection for all occupants, front 
and rear, under all types of frontal as well as 
lateral impact situations, the risk is vastly multi- 


plied. In fact, we do not yet have a practicable re- 
straint system for rear seat occupants. 

Nor is the risk only confined to a go-or-no-go 
situation. One also must consider other situations 
potentially hazardous to occupants, such as the 
effects of rebound, noise, sitting out-of-position, or 
even of obscured vision on the part of a driver who 
might be fighting to retain control of his vehicle 
after initial impact has taken place. These are un- 
knowns that make the burden of risk lie heavily. 

The laboratory success of the air cushion is de- 
pendent upon a dummy—an inert mass of rubber, 
plastic, and metal molded into the shape of a 
human being (Figure 20). The available test 
dummy has proved unreliable, unpredictable and 
just plain deficient. The result has not been good 
for test purposes. 

We need a dummy that is both human-like in its 
responses and repeatable from test-to-test, but 
human tolerance data are still insufficient to design 
accurate dummy hardware. GM does have human 
tolerance and dummy development programs in 
progress. 


Bumpers 


Now for the second of our more newsworthy 
safety standards: Exterior Protection or, more 
simply, bumpers. 

Briefly, our 1973 models must have bumpers pro- 
viding 5 mph barrier impact protection of safety 
elements at the front and 2.5 mph protection at the 
rear. 


Figure 20 


For 1974, rear impact protection must be raised 
to 5 mph, and both front and rear bumpers tested 
by pendulum impacts at different heights along 
each bumper face. This is intended to provide 
bumper match between vehicles. 

There also are six bumper laws for 1973 or 
later passed by individual states. Many other 
states are considering them. They are directed not 
at safety but vehicle damage, and if carried too far 
could have an adverse effect on occupant injury. 

Unless the courts decide that existing Federal 
safety standards preempt state regulations, higher 
cost bumpers could be required in states that have 
stricter bumper regulations. The U.S. Senate and 
House both have drafted bumper bills, also di- 
rected to property damage, not safety. 

Many of you may recall the bumper demonstra- 
tions arranged for your viewing last year. The 
bumper systems you saw then represent the kind 
that will be appearing on the front of regular and 
intermediate size cars in 1973. 

Bumpers and occupant protection are not the 
only standards in effect for the next few years. For 
1973, there are also new standards on the illumina- 
tion of driver controls, brake hoses, side door 
strength, flammability and vehicle loading. 


Other Facets of Highway Safety 


Current emphasis on the safety of the vehicle 
has led us to question whether other facets of the 
highway safety problem, especially off-road safety 
and driver capability, are being over-shadowed. 

For the past 14 years General Motors has made its 
roadside development work at the Proving Ground 
an open book. Only recently have we begun to see 
growing public use of GM’s pioneering development 
work toward safer bridge parapets, flatter road- 
sides, breakaway lamp posts, better guardrails, 
and other improvements for roadside safety 
(Figure 21). 

The potential for lives saved through safer road- 
sides could be very significant, yet far too little is 
being done. Robert Hess, Director of the University 
of Michigan’s Highway Safety Research Institute, 
recently told the Ad Hoc Committee of Science 
and Technology of the Executive Office of the 
President that, for the next several years, no less 
than 10 percent of Federal and state road funds 
should be used to correct roadside hazards and to 
carry out purely safety-oriented road projects. 


Figure 21 


Since 1967, Federal funding of 634 approved 
driver education projects has amounted to more 
than $37 million. This seems like a large amount. 
However, during the same period, General Motors 
alone paid $49.5 million in allowances to dealers 
who loaned out cars and trucks for driver educa- 
tion purposes. 

Moreover, GM has conducted very promising 
exploratory work in emergency car handling tech- 
niques (Figure 22). Last November, for example, 
the Proving Ground reported that 30 Oakland 
County, Michigan deputies, who had received emer- 
gency car handling training at the Proving Ground 
in 1969, had had only five accidents over the past 
two years, with no injuries or lost time. Another 
control group of 80 deputies, who had not received 
this training, had had 10 accidents, two injuries, 87 
lost days, and eight times greater damage costs. 


Figure 22 
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Significant? This sample could be, even though 
it’s small. The role of the driver in accident causa- 
tion or avoidance has never been properly assessed, 
and does deserve more study. 

As a matter of fact, the GM Proving Ground ad- 
vanced driver training group constantly is being 
summoned to different states to conduct instruc- 
tional classes for state safety center teams. These 
teams are in the process of being formed to fulfill 
highway standards and require professional help 
not available from the Safety Administration. 

No consideration of driver effect upon highway 
safety can fail to take the drinking driver into ac- 
count. He reputedly is responsible for half our 
fatalities. The General Motors drinking driver in- 
hibitor, the Phystester (Figure 23), is an expression 
of our interest in this area. The Safety Administra- 
tion has requested 50 of our units for evaluation, 
and we are building another 150 units for our own 
field testing purposes. A primary objective will be 
to sample public reaction to this innovation under 
actual field conditions. 

There is no guarantee that results of these field 
tests will be favorable or that the Phystester will 
become publicly accepted. Nevertheless, it repre- 
sents a positive effort to attack a major facet of the 
highway safety problem which, if solved, would 
have a greater impact upon fatality reduction than 
any other measure. 


Figure 23 


From a cost effectiveness standpoint, it may be 
cheaper to stop the drinking drivers from driving, 
rather than provide them with all-out protection 
from their driving errors. 

Now that I have described our past and current 
progress in vehicle safety, as well as some of our 
problems, I do want to add that at no time do we 
feel pessimistic about our work. We are very opti- 
mistic of the future, and we will continue to pro- 
vide GM customers with the highest practicable 
levels of safety that time and technology will allow. 


Discussion Period 


A question was asked if General Motors was 
cooperating with the Safety Administration in 
developing stricter standards in certain areas, such 
as braking and lighting. Mr. Lundstrom replied 
that frequent meetings are held with the Safety 
Administration to exchange information on these 
and other subject areas. He pointed out that there 
is presently a major problem that stems from the 
Safety Administration’s proposal to reduce stop- 
ping distances for trucks to a degree industry is 
unable to achieve. In this case, Mr. Lundstrom 


said, the Safety Administration has gone beyond 
what GM believes to be the state of the art. There 
definitely is an exchange of information on this 
particular subject. In regard to lighting, Mr. Lund- 
strom said that for many years the auto industry 
has provided an open book on possible changes. Be- 
cause lighting systems influence all vehicles on the 
road and must be compatible with each other, it is 
important that close liaison be maintained not only 
with the Federal government, but also with the 
states. 


Asked if tires are a matter of any significance in 
safety, Mr. Lundstrom said that they are very im- 
portant. They assist in acceleration, cornering, 
braking, and handling. He pointed out that tire ef- 
fect can be lost, however, when road surface is poor. 
If a road becomes slippery, for example, there is 
little a tire can do to overcome the poor road sur- 
face. It isa combination of good road surface and a 
good tire that provides safety. 

In response to a question asking for an estimate 
of the cost that a consumer will have to pay for 
various safety features in four or five years, Mr. 
Lundstrom said that he could not give a breakdown 
on cost because some of the safety items have not 
been developed to a point where a cost figure could 
be very accurate. He indicated that some people 
have made such estimates which have been pub- 
lished, but these had to be considered strictly as 
estimates. He said that it appears, however, 
increases probably would be substantial. 

A question was asked if 30 mile per hour barrier 
crashes represented the speed up to which the 
greatest number of injuries occur. Mr. Lundstrom 
indicated that this speed is roughly equivalent to 
hitting a parked car of equal size at 60 miles per 
hour. A fixed barrier impact is the most severe of 
impact tests, and is the standard that engineers 
are using today. He went on to say that the 80 mph 
(barrier equivalent) level is typical of a large por- 
tion of highway accidents. An improvement in 
safety protection in the general area of a 30 mph 
impact will have a significant reduction on the num- 
ber of fatalities and injuries on the highway today. 
Mr. Lundstrom also indicated that such test im- 
pact severities are minimum Federal standards. 
Every vehicle produced must be at least that good. 
Automobile manufacturers, tomeet those minimum 
requirements, must have designs capable of going 
beyond that point. Mr. Lundstrom concluded that 
he was confident that improvements in safety will 
havea marked effect on highway accident statistics. 

One person asked if General Motors was hesi- 
tant in placing additional safety devices on cars 
because the additional cost for these items would 
have to be passed on to the consumer. Mr. 
Lundstrom replied that GM does not hesitate to 
provide additional safety features if its studies 
show that there will be a real benefit to the con- 
sumer. The same person then asked what par- 
ticular items GM would not consider putting on 


its cars because studies indicate they would be of 
small benefit to the consumer. Mr. Lundstrom 
answered that some now being proposed as Federal 
standards could serve as examples. He first com- 
mented by saying that when a standard is issued, 
the auto manufacturer has no choice—he must do 
it. Therefore, any objections must be voiced before 
the standard comes into effect. Mr. Lundstrom 
then proceeded to the example of a proposed stan- 
dard for periscopes to provide better rear vision. 
He indicated that such periscopes would be quite 
expensive, and that GM is unable, at this time, to 
measure the safety benefit that one would receive 
from such an expensive installation. To meet the 
angles proposed by the Safety Administration, 
some of these devices would put a high mirror across 
the entire width of the roof. The car structure also 
would be weakened by the necessity of having an 
opening through the roof to the inside of the car. 
Mr. Lundstrom pointed out that the proposed 
standard on rear vision is an example of one area 
in which GM is able to work with the government 
because the periscope concept has not as yet been 
issued as a final standard. He concluded that GM 
would be hesitant to encourage such a device as the 
periscope because it does not seem to have a mea- 
surable or predictable safety /cost benefit. 

Another individual asked why disc brakes are 
not standard equipment, if they are good enough 
to deserve extra cost and offer an added feature. 
Mr. Lundstrom replied that disc brakes are stand- 
ard in the front on all full size GM ears, and on the 
Camaro, Firebird, and Vega, and are standard on 
the front and rear on Corvettes. He further added 
that the standard drum brakes are quite adequate 
for most conditions. For those situations where a 
brake with a greater capacity is needed, and disc 
brakes are not standard, they are available as an 
extra cost option. 

In regard to a question on what GM is doing in 
the way of safety features for other vehicles— 
buses, for example— Mr. Lundstrom said that new 
buses are being proposed that will provide not 
only greater convenience for passengers, but im- 
proved occupant protection as well. Although 
buses are one of the safest modes of transportation 
in the world today, more safety improvements will 
be offered. One example he specifically cited was 
work being done to determine how to keep win- 
dows intact in an accident, yet have them easily 
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removable for fast exit. Roof exits will also be 
available because if a bus does tip over on its side, 
people not tall enough to crawl out of windows can 
use roof exits. Mr. Lundstrom stated that belts for 
buses are questionable, but perhaps improvements 
can be made in better seats and better padding. 
Much depends, however, on what the buyer de- 
sires to have in his bus transportation package. 
Since much of the bus business is on customer order, 


it is up to the manufacturer to convince the cus- 
tomer to purchase safety improvements where 
needed. 

A question was asked if the air cushion will 
work if a passenger car is struck in the rear, or if 
it will work only in the event of a front end col- 
lision. Mr. Lundstrom answered that the air 
cushion, as it is presently being developed, will not 
help on rear end accidents. 


VEHICLE POWER SOURCES 
Dr. William G. Agnew 


Dr. WILLIAM G. AGNEW Joined the GM Research 
Laboratories in 1952, shortly after receiving a Ph. D. 
degree in mechanical 
engineering from Pur- 
due University, which 
also granted him a 
eV alee anda Ss. 
M.E. degree. His early 
work at the Research 
Laboratories was with 
the Fuels and Lubricants 
Department, and he be- 
came head of that De- 
partment in 1967. When 
the Emissions Research 


Department was formed 
in 1970, Dr. Agnew was appointed Department head. 
In 1971 he was named to his present position— 
Technical Director of Engineering Research—and 
given jurisdiction over the activities of the Gas Turbine, 
Emissions, Vehicle, Mechanical, and Special Pro- 
grams Research Departments. 

Dr. Agnew’s work at the Research Laboratories has 
centered on research studies dealing with various 
aspects of spark-ignition and gas turbine engine 
performance. For his work on end-gas temperature 
measurements in spark-ignition engines, Dr. Agnew 
received the Society of Automotive Engineers’ Horning 
Memorial Award and Medal in 1960. 

Dr. Agnew has authored or co-authored more than 
a dozen published papers on the subjects of his research. 
He is a member of a number of technical and scientific 
societies and has served as a director of the Combustion 
Institute since 1960. 
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General Motors’ investigation of power sources 
for automotive vehicles has been carried on contin- 
uously since the very beginning of the Corporation. 
Since the identification of the automotive emission 
problem some 20 years ago, the investigation has 
intensified greatly. 

The new air pollution criteria bring many new 
powerplants into competition and require a new 
look at some of the older concepts. Some people 
ask us: If there is such difficulty in making the 
spark-ignition, gasoline engine meet the emission 
requirements of 1975 and 1976, why doesn’t GM 


put an entirely different powerplant into produc- 
tion immediately which will meet these require- 
ments? We do not believe that there is now any 
practical alternate powerplant which will meet the 
requirements of 1975 and 1976 better than this 
engine. 

It is our belief that the spark-ignition, gasoline 
engine will be the automotive powerplant for this 
decade. There are two reasons for this belief. First, 
we see no way that any radically different power- 
plant could proceed through the long process of 
research, design, development, component testing, 
proving ground testing, production tooling, field 
trials, and eventual volume production in this 
short time period. We are, in fact, at the point right 
now where research and development of our 1975 
model car powerplants must be essentially com- 
plete if we are to mass produce the cars demanded 
by the American public in 1975. Secondly, it ap- 
pears to us that the spark-ignition, gasoline engine 
with the emission controls which we are now devel- 
oping in our laboratories will be entirely adequate 
to remove the automobile as a significant contrib- 
utor to air pollution for this decade. 

Beyond this decade, some people worry that 
automotive air pollution will rise again to serious 
proportions as car population continues to increase. 
We believe this is not a serious threat. Today, 
automotive air pollution is a problem only in our 
most congested metropolitan areas. In these par- 
ticularly high vehicle density areas, the car popula- 
tion does not increase with time because these 
areas are and have been saturated with cars for 
many years. Thus, a 95 percent effective emission 
control produces about a 95 percent reduction in 
emissions from the cars in these congested areas. 

The conclusion, then, is that regardless of in- 
creasing overall car population in the United 
States, the automotive air pollution problem will 
never again reach the peak values of recent years 
in the worst locations, and these worst instances 
will, in fact, become and remain considerably 
improved. 

In addition, we should be able to improve even 
further on this situation in these dense metropol- 
itan areas by greatly reducing congestion below its 
present level. Given sufficient time, we envision a 
considerably different transportation system for 
the dense metropolitan areas. We expect to see a 
balanced mix of mass transportation and private 
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vehicles. This system should be vastly superior to 
that which we have today in efficiency, in effec- 
tiveness, and in convenience. We expect, however, 
that it will require a much wider variety of vehicle 
types than are currently in existence. This wide 
variety of vehicles, in turn, will require a wide 
variety of power sources. 


Alternate Powerplants 


In the research and engineering laboratories of 
General Motors, we feel it is our obligation to make 
available this wide variety of powerplants to power 
the various pieces of our future transportation sys- 
tem. It is, of course, axiomatic that all of these 
power sources of the future must have low emis- 
sions. At the same time, each powerplant must 
meet all the other functional transportation 
requirements including efficiency, low cost, con- 
venience, and customer acceptance. Each proposed 
powerplant must compete with all the others for a 
place in the transportation system. 

Figure 24 lists the powerplants which have re- 
ceived extensive experimental consideration in our 
laboratories. At the top of the list, of course, is the 
spark-ignition, gasoline engine. Its feasibility can- 
not be denied, and it will remain a strong contender 
in the automotive power source competition of the 
future. Also indicated are a few of the more radical 
modifications of this powerplant which could find 
a place in our transportation system if current 
research and development prove successful. 


ALTERNATE POWERPLANTS 
FOR THE FUTURE 


1. Radically Modified Spark-Ignition Gasoline Engines 
a. Rotary Combustion Engine 
b. Stratified-Charge Engine 
c. Intake Valve Throttled Engine 

Diesel Engine 

Gas Turbine 


Battery and Fuel Cell 
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Hybrid Engine-Electric 
(Combining the Gasoline Engine, Stirling, or Gas 
Turbine w/Electric) 


6. Stirling 


7. Steam Figure 24 
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Rotary Combustion Engine 


The rotary combustion engine (Figure 25), or 
the Wankel engine, is in fact not much different in 
concept from our current piston engine. It is 
different in the mechanical arrangement of its 
“pistons”? and combustion chamber. The engine’s 
input of fuel and air, its power and efficiency, and 
its exhaust emission problems, however, are not 
greatly different from those of our present engines. 

Because of the rotary combustion engine’s dif- 
ferent mechanical configuration, it gives rise to a 
variety of different mechanical problems. These 
problems, principally the sealing between the rotor 
and its housing, have been the subject of extensive 
research and development in the past two years. 
Success in this effort will produce a very attractive 
powerplant for passenger car use. 

In its undeveloped state with inadequate rotor 
sealing, the rotary combustion engine has discour- 
agingly high emission levels. However, with experi- 
mental engines in which the sealing problem is cor- 
rected, emissions again turn out to be very similar 
to those of a corresponding piston engine. The 
rotary combustion engine is then subject to the 
same control means presently being developed for 
piston engines. 


Stratified-Charge Engine 


The stratified-charge engine concept is a very 
old one. Numerous investigators over the years 
have tried to make this engine function satisfac- 
torily with limited success. The engine has some 
difficulty in operating properly over the extremely 
broad range of speeds and loads required for auto- 
motive application. Very precise and complicated 
fuel injection systems are required, along with 
carefully tuned fuel control elements. 

General Motors has carried out a number of 
experimental investigations on the stratified-charge 
engine since the early 1940’s. At present, we have 
four active programs on both open-chamber and 
prechamber stratified-charge engines. Figure 26 
illustrates one of our prechamber designs now 
being studied. 


ELECTRONIC 
FUEL INJECTOR 


y { x 
| . 
| 2 = 
/ \ 
y fi \ } 
{ 
\ { 
. 


PRE- 
COMBUSTION 
CHAMBER 


PRECHAMBER 
STRATIFIED-CHARGE 


ENGINE 


Rei 


Figure 26 


In practice, the carbon monoxide emissions of 
stratified-charge engines are usually quite low. In 
some circumstances, however, the hydrocarbons 
and nitrogen oxides may be quite high. Some tests 
on low mileage engines have indicated a low level 
of emissions, but whether this will persist for the 
required 50,000 miles is yet to be established. 

We see serious development problems in carry- 
ing this engine concept, with its required precision 
tuning, from the laboratory toa volume-production 
prototype. Nevertheless, our research continues 
actively. 


Intake Valve Throttled Engine 

The intake valve throttled engine, or the IVT 
engine, has also been investigated in our laboratory 
for some years. 
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Figure 27 


Figure 27 shows a cross section of this engine, 
and illustrates the mechanism which varies the in- 
take valve lift as engine load is changed. This engine 
has no throttle valve in the intake manifold. In- 
stead, the amount of charge entering the cylinder 
is controlled by varying the size of the intake valve 
opening. This means that extremely lean fuel-air 
mixtures can be burned smoothly and stably under 
a very broad range of operating conditions. 

Smooth combustion at these very lean mixtures 
results in extremely low hydrocarbon and carbon 
monoxide emissions and somewhat reduced nitro- 
gen oxide emissions. Good fuel economy is main- 
tained, but exhaust treatment emission control 
systems are still required in order to reach 1975 
emission levels. Also, nitrogen oxides have not yet 
been reduced to 1976 levels by any means. Again, 
our research continues. 


Diesel Engine 


As with the spark-ignition, gasoline engine, there 
can be no question that the Diesel engine (Figure 
28, page 28) is a feasible, commercial powerplant. 
Most of its automotive application, of course, is 
in commercial trucks and buses. 

With its present proportion of the automotive 
transportation system, the Diesel engine has not 
been a serious contributor to over-all air pollution. 
On the other hand, its smoke and odor character- 
istics have offended many people in local situations. 
The engine has, thus, been subjected to consider- 
able research and development in an attempt to 
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Figure 28 


reduce these nuisance factors. As a result, com- 
mercial Diesel engines now leaving our factories 
have substantially reduced smoke and odor emissions. 

As with passenger cars, emission standards for 
hydrocarbons, carbon monoxide, and nitrogen 
oxides are now coming into existence for Diesel 
engines in heavy duty applications. With careful 
design, the Diesel engine would appear to have no 
serious problem in meeting those hydrocarbon and 
carbon monoxide requirements, but the control of 
nitrogen oxides to the levels required may well 
involve some fuel economy penalties. At this point 
our engineers are exerting every effort to keep 
those penalties to an absolute minimum. 

The question remains as to whether the Diesel 
engine can seriously compete in the passenger car 
field. In fact, the 1976 Federal emission standard 
for nitrogen oxides in passenger cars is many times 
more stringent than the proposed, heavy duty 
standards for trucks and buses. We do not know 
whether the Diesel engine can be made to reach 
the passenger car standard, and if so what com- 
promises in the engine’s other qualities will result. 

For passenger car use, the Diesel suffers the 
additional disadvantages of increased weight, in- 
creased initial cost, increased noise, and the possi- 
ible reemergence of smoke (particulate) and odor 
emission problems if large numbers of these vehicles 
were to populate our city streets. Thus, we see the 
Diesel engine as playing a role in future transpor- 
tation systems, but perhaps not a major role in 
private passenger cars. 


Gas Turbine Engine 


The gas turbine engine is another powerplant 
which has been under study at General Motors for 
a great many years. We have been in the aircraft 
gas turbine field through our Detroit Diesel Allison 
Division since World War II. The Firebird III 
(Figure 29), introduced by General Motors in 1953, 
was an early venture in the automotive gas turbine 
field. We learned a great deal about gas turbine 
engines from this and other models in our Firebird 
series. Our conclusion, however, was that gas tur- 
bines could not compete with spark-ignition, 
gasoline engines and Diesel engines on purely eco- 
nomic grounds at that time. But that was in the 
days before emissions were of such great concern. 
The gas turbine is now a very live possibility. 

Many people have the false impression that the 
gas turbine engine is pollution-free. It is true that 
the hydrocarbon and carbon monoxide emissions 
from current gas turbines are quite low, and in the 
range of the 1975 Federal emissions standards for 
passenger cars. However, nitrogen oxide emissions 
from conventional gas turbine combustors are sev- 
eral times higher than the permissible emission 
levels for passenger cars in 1976. We are carrying 
forth an extensive research effort in General 
Motors to devise combustors and combustion 
processes which will give lower nitrogen oxide 
emissions and, at the same time, not compromise 
the good hydrocarbon and carbon monoxide 
emission characteristics existing now. The problem 
is not easy, but we are making considerable 
progress. We are optimistic that the emissions from 
this engine can be made acceptable with time. 

As you know, the gas turbine engine is making 
its first moves in the direction of commercial, heavy 
duty applications. There are several reasons for this. 

First, a gas turbine engine’s tendency for poor 
light load fuel economy is not such a serious 
detriment in heavy-duty applications. Neither 
is its inherently poor acceleration characteristic. 
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Figure 29 


Figure 30 


In the heavy-duty commercial market, initial 
engine cost, which tends to be high with a gas 
turbine, is not as crucial as it is in the high volume 
passenger car market. 

Figure 30 shows a GT-309 experimental gas tur- 
bine installation under test in a large truck. Our 
RTX experimental bus (Figure 31) also is powered 
by a gas turbine engine. Figure 32 shows our 
Detroit Diesel Allison Division’s 404 gas turbine 
engine which is now very close to commercial vol- 
ume production. This engine is expected to meet 
the 1975 California heavy-duty emission standards 
with no difficulty. It is a 325-horsepower engine 
which is expected to compete economically with 
corresponding Diesel engines. 

It is obvious that we expect the gas turbine 
engine to play at least this role in our future trans- 
portation system, and in this case we are referring 
to a not very distant future. 

With respect to passenger car applications of gas 
turbine engines, we are not as far along. In increas- 


ing order of importance, the principal problems 
are acceleration characteristics, fuel economy, cost, 
and most crucial of all, emissions. Research is pro- 
ceeding actively in all of these areas: 


Figure 32 


At this very moment, we are attempting to put 
together in a laboratory test vehicle many of our 
present advancements in passenger car gas turbine 
technology. Figure 38 shows the General Motors 
GT-225 passenger car gas turbine engine which we 
are now installing in a modified, production 
Chevrolet. We consider this vehicle to be a research 
test bed—a place to try out many of our new re- 
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search schemes aimed at lower emissions, better 
fuel economy, faster acceleration, and lower cost. 
The vehicle and its engine are currently being 
tested. As soon as results are available we intend 
to report them to the technical community. 


Battery Electric Powerplants 


In the case of electric cars, General Motors again 
has actually built experimental vehicles in order to 
learn the problems and to develop some of the solu- 
tions for these concepts. Figure 34 shows GM’s 
Electrovair II passenger car which was introduced 
in 1966. This vehicle was powered by 286 silver- 
zine batteries. They gave performance similar to 
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that of the standard production Corvair, except 
that the Electrovair’s range was limited to 40 to 80 
miles between recharges. 

Figure 35 shows GM’s 512 Series Electric 
Vehicle, an experimental, two-passenger, special- 
purpose vehicle intended for limited urban trans- 
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portation. This vehicle is powered with an 84-volt 
power battery pack made up of special Deleo-Remy 
lightweight lead-acid batteries. This car has a 
range of 58 miles at 25 miles per hour, and can 
accelerate from zero to 30 miles per hour in 12 
seconds. 

A more recent battery driven passenger car is 
the XEP-1A (Figure 36). Since it is extremely dif- 
ficult to get both high power density and high 
energy density in the same cell, the XEP-1A in- 
cludes two sets of batteries. There are zinc-air bat- 
teries in the rear for high storage of energy, and, 
therefore, adequate range for the vehicle. Standard 
lead-acid batteries are in the front for high power 
and adequate vehicle performance. The zinc-air 
batteries in this car are rechargeable only by re- 
placing all of the 300 zinc plates after each 150 miles 
or so of travel. The projected cost of such a dual 
battery system is completely beyond the range of 
most current passenger car customers. 


Fuel Cells 


Fuel cells eliminate the need for recharging bat- 
teries from a central electric power station since 
the fuel cell consumes fuel on-board the vehicle and 
generates its own supply of electric current. 

Figure 37 shows the GM Electrovan, powered 
by a hydrogen-oxygen fuel cell. It was introduced 
in 1966. Aside from the problems of cost and fuel 
availability, this vehicle introduced safety prob- 
lems associated with the hazards of hydrogen and 
oxygen, and the 45 gallons of potassium hydroxide 
electrolyte carried on board. 

General Motors is continuing its laboratory 
studies of both batteries and fuel cells, looking 
particularly for breakthroughs in catalysts and 
electrode technology. We feel that electric vehicles 


Figure 37 


will have arole to play in some portion of our future 
transportation system. 


Stirling Engine 


The Stirling engine is an interesting powerplant 
inits ownright, and could be considered an alternate 
engine to power an automobile by itself. General 
Motors has been investigating Stirling engines 
since 1957. Figure 38 is a cross-sectional view 
of a single-cylinder Stirling engine and shows the 
rather complex mechanism. This engine has ex- 
tremely low hydrocarbon and carbon monoxide 
emissions. The nitrogen oxide emissions, however, 
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Figure 38 


require additional control measures. The engine 
tends to be heavy, complex, and expensive. General 
Motors has now completed its evaluation of the 
Stirling engine, and it does not appear suitable as 
a prime mover for passenger car use. 


Hybrids 


The so-called Hybrid Engine-Electric Vehicle 
offers another approach to an electrically-driven 
vehicle which does not require the drawing of 
electric power from a central electric generating 
station. The vehicle utilizes a small, fossil fuel 
powered engine to charge batteries. These bat- 
teries are connected to electric motors which assist 
in driving the vehicle’s wheels. The heat engine 
could be either a gasoline engine, a Stirling engine, 
or a gas turbine engine. We have, in fact, examined 
all three possibilities at General Motors, and have 
built examples of the first two. 

Figure 39 shows GM’s 512 Hybrid Gasoline- 
Electric Vehicle from the same series of special- 
purpose urban ears discussed earlier in the pure 
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electric version. This power system consists of a 
small gasoline engine, coupled with a DC series 
electric motor, through an electro-magnetic 
clutch. 

Figure 40 (page 32) shows a Stirling-Electric 
Hybrid car, the GM Stir-Lec II. The Stir-Lec 
series of vehicles was introduced in 1968. In this 
vehicle an 8-horsepower, single-cylinder Stirling 
cycle heat engine runs at constant speed and drives 
an alternator to charge a lead-acid battery pack 
of 14 batteries in series. A 20-horsepower DC 
motor drives the vehicle. 
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In general, the over-all advantage of a hybrid 
concept is that the battery serves as a sort of power 
ballast, relieving the engine of the requirement to 
respond to very rapid transient demands. Thus, 
the engine can operate more nearly at its optimum 


Figure 40 


condition for low emissions. On the other hand, 
the over-all system tends to introduce some serious 
efficiency losses in the repeated rapid conversion 
of energy from mechanical to electric and back to 
mechanical form. We are presently trying to max- 
imize the benefits of this power system to determine 
whether we can make this a useful vehicle concept 
for some applications. 


Steam Engine 


The last of the alternate powerplants listed in 
Figure 24 is the Steam Engine, or Rankine Cycle 
Engine. General Motors has conducted investiga- 
tions of this type of powerplant intermittently 
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since about 1930. There has been a great deal of 
publicity in recent years throughout the United 
States concerning the application of steam engines 
to automobiles. General Motors has constructed 
two such steam-powered vehicles and demon- 
strated them to the public. 

Figure 41 shows the SE-101, steam-powered 
Pontiac Grand Prix, which was designed and built 
in the General Motors Research Laboratories. It is 
the world’s first steam car with complete power ac- 
cessories. Starting functions for this car are com- 
pletely automatic. The operator turns the key, 
waits 30 to 45 seconds, and when a light signals 
adequate steam pressure, he drives away. 


Figure 42 


Figure 42 shows GM’s SE-124 Steam car, which 
includes a powerplant designed and installed in a 
modified Chevelle for General Motors by Besler 
Developments, Inc., a California engineering firm 
with more than four decades of steam engine ex- 
perience. The SE-124 powerplant is not as sophis- 
ticated as the SE-101, nor does it drive the many 
accessories of the SE-101. Thus, in this smaller 
vehicle its fuel economy is somewhat better. 

Problems with these experimental steam cars 
are much the same as for any steam-powered auto- 
mobile at today’s state of the art. One problem is 
fuel consumption (the SE-101 gives 3.8 mpg in 
urban driving). Another problem is the size and 
weight (the SE-101 weighs 450 Ibs more than the 
engine it replaced—at less than half the horse- 


power). A third problem is water consumption (the 
SE-124 obtained only 10 mpg of water on an 80°F 
day and on a level road, at 40 mph). Complexity, 
cost, water freezing, and lubrication are additional 
problems, and, most discouraging of all, the steam 
engine does not prove to be a low emission engine. 

In view of the steam engine’s inadequate emis- 
sions performance, combined with its other dis- 
advantages, General Motors is not optimistic re- 
garding this type of powerplant for passenger car 
use. However, it may yet find some application in 
our transportation system. We are continuing to 
watch closely for any development which may 
occur in steam engine technology which might 
change the picture. 


Summary 


These, then, are the powerplants which have 
received GM’s main interest to date as possibilities 
for future transportation systems. All these power 
sources have serious development problems. But 


these are the kinds of technical challenges on which 
GM engineers and scientists thrive. The competi- 
tion ahead promises to be lively, and there is the 
possibility of many winners. 

There may be small, downtown short-trip 
vehicles for errands, shopping, school transporta- 
tion, and similar trips. There may be hybrid 
vehicles for commuting, perhaps joining with a 
mass transportation system for some part of the 
trip. There may be gas turbine vehicles for heavy- 
duty truck operation and inter-city passenger car 
use. The spark-ignition, gasoline engine may still 
carry the bulk of non-inner-city private vehicle 
operation. Diesel engines may carry medium duty 
commercial operations, and steam engines will con- 
tinue to power traffic on our lakes and rivers. And 
who knows what new powerplants presently un- 
conceived may enter the picture and challenge any 
or all of these existing powerplants by doing a 
better over-all job at less over-all cost. 


Discussion Period 


A question was asked what percentage reductions 
in emissions might be expected from a 1980 spark- 
ignition, gasoline engine and whether the cost for 
such a system should be borne by the consumer. 
Dr. Agnew replied that, at present, General 
Motors does not have emission control system 
designs that go beyond 1975-76 levels for spark- 
ignition, gasoline engines. He said that some low 
emission concepts (such as discussed in the pres- 
entation) are being studied for spark-ignition 
engines, but that these are all in a research state 
and it is not possible to put a cost figure on them. 
As to whether these costs should be borne by the 
public, Dr. Agnew stated that it has to be recog- 
nized that eventually, costs for controlling the 
environment necessarily revert one way or another 
back to the American public. 

In response to a question on whether or not GM 
was projecting any more emission control systems 
beyond the 1975 standards, Dr. Agnew said that 
the low emission concepts for spark-ignition en- 


gines, as discussed in the presentation, are being 
pursued as well as the possibility of other engines, 
but that the problems associated with meeting the 
1975-1976 standards required that our major efforts 
on the spark-ignition engine be aimed at that date. 

Responding to a question about fuels for spark- 
ignition engines, Dr. Agnew said that the fuel 
situation is one that has been worked on for many 
years. The auto industry and the petroleum indus- 
try have worked together to try to optimize the 
fucl-engine relationship to obtain the best overall 
performance, and that this work continues. In 
regard to gaseous fuels, such as liquid petroleum 
gas and liquified natural gas, Dr. Agnew stated 
that GM has studied such fuel systems for spark- 
ignition engines and tested them in vehicles. Their 
emissions, however, are not acceptable as far as 
the 1975-1976 standards are concerned, although 
they do provide considerable improvements over 
the 1972 version of the spark-ignition engine. Dr. 
Agnew indicated that the big problem with the 
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introduction of gaseous fuels for spark-ignition 
engines would be one of fuel availability and dis- 
tribution to large numbers of users. Dr. Agnew 
went on to say that GM is always looking at 
changes that could be made in current gasolines to 
see what kind of gains could be made with present 
spark-ignition, gasoline engines. There are some 
changes that could be made in gasolines which 
would assist in the emissions area (such as removal 
of lead, sulfur, and phosphorus, and changes in vol- 
atility), and contact is being maintained with the 
petroleum industry to study further these changes. 
Dr. Agnew concluded that the major question is 
what kind of benefits can be obtained from fuel 
changes, and what would be the cost to the 
American public for these changes. There is a 
matter of trade-off and an optimum would have to 
be considered. GM is seeking to establish what that 
optimum might be by further discussions with 
individual petroleum companies. 

Asked about our fossil fuel reserves for the 
future, Dr. Agnew replied that there is great con- 
cern over depletion of fossil fuel reserves. Since 
General Motors is involved in the energy conver- 
sion business, research people are trying to find the 
most efficient ways to convert fossil fuel energy 
into useful outputs, and the entire energy picture 
is being studied. A matter which disturbs us is the 
willingness of some people to throw away. our 
present fuel economy in favor of environmental 
control, with no consideration of what that means 
in terms of energy resources. GM does not believe 
that the loss of 20 percent in fuel economy is an 
insignificant thing. At the same time, when looking 
at various future power systems, efficiency of oper- 
ation must be kept in mind. This is not simply a 
matter of cost to the consumer, although this is an 
important consideration; it also is a consideration 
in the conservation of natural resources—both for 
the United States and the rest of the world. Dr. 
Agnew went on to say that there is a lot of thinking 
going on regarding fuel resources and pointed out 
that there are technically feasible ways to obtain 
hydrogen, alcohol, ammonia, and many other po- 
tential fuels, but that the principal consideration 


is to make sure that fuel resources are used as 
efficiently as possible. 

In reply to a question about atomic energy, Dr. 
Agnew said that atomic energy is certainly a pos- 
sible energy source for the future—indeed, it is 
here right now and will become more important as 
time goes by. He went on to say that General 
Motors sees no way to make a vehicle power plant 
that would utilize atomic energy. Dr. Agnew indi- 
cated that, at present, atomic energy is a power 
source for electrical power throughout the country, 
and eventual use of that power in some battery 
powered vehicles could be a factor in the future. He 
concluded, however, that it does not look like it is 
going to happen to any serious extent in the near 
future. 

A question was asked about how much of the 
auto emission problem was related to horsepower. 
Dr. Agnew replied that there has been some con- 
fusion over the relationship between the emissions 
from an automobile and the power output of its 
engine. He said that many believe that to conquer 
the emissions problem, all that needs to be done is 
to build low horsepower engines, but it is not that 
simple. The emissions from an automobile depend 
greatly on the amount of work that the engine 
must do and the efficiency with which the work is 
done. A given size automobile on a given urban trip 
will use roughly the same amount of fuel and put 
out roughly the same amount of pollutants regard- 
less of whether it has a large or small horsepower 
engine in it. If the large and small engines are not 
designed correspondingly, the smaller engine may 
in fact have the higher emissions. Dr. Agnew indi- 
cated that surveillance data obtained for cars on 
the road—such as gathered in California—show 
that emissions in grams per mile very often are 
higher from the small vehicle powered by the little 
engine than they are in the large vehicle powered 
by the larger engine. If the amount of work the 
engine does is reduced, if fewer miles are driven, or 
if a smaller weight vehicle is used, there then is an 
opportunity to reduce the emissions. This is one of 
the considerations in the present trend toward 
smaller size vehicles. 
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Dr. PAuLt F. CHENEA joined General Motors in 1967 
as Scientific Director of the Research Laboratories and 
became Vice President 
in charge in 1969. 

Dr. Chenea received a 
B.S. degree from the 
University of California 
in 1940 and a M.S. 
degree in 1947 and 
Ph. D. degree in engi- 
neering mechanics in 
1949 from the University 
of Michigan. He was an 
associate professor of 
engineering mechanics 
at the University of 
Michigan when he left there in 1952 to become head of 
the division of engineering sciences at Purdue Uni- 
versity. He became Assistant Dean of Engineering at 
Purdue in 1953 and other subsequent assignments at 
Purdue included Associate Dean of Engineering, head 
of the School of Mechanical Engineering and acting 
head of the Division of Mathematical Sciences. He 
was visiting Webster professor at Massachusetts In- 
stitute of Technology in 1958 and 1959. Dr. Chenea 
was named Vice President for Academic Affairs at 
Purdue in 1961 and was serving in that position 
when he joined General Motors. 

Dr. Chenea is a Fellow of the American Academy 
of Arts and Sciences and the American Society of 
Mechanical Engineers. He also is a member of many 
engineering, scientific, and educational societies, in- 
cluding the National Academy of Engineering. He has 
written numerous technical publications and is the 
recipient of five honorary doctorate degrees. 


Automobile Safety Display 


In the short time available this morning, we 
have tried to summarize what we have done, where 
we are today, and how we think we are going to 
proceed in dealing with safety and environmental 
problems facing General Motors. 

We have now arrived at the “show and tell’ 
part of our program. From now until lunch time, 
we will be showing you some of the hardware that 
is evolving from our safety and emission control 
studies, as well as telling you about some of the 
sophisticated facilities we are using at the 
Technical Center. 

Here in the Styling Auditorium are displays on 
the experimental safety vehicle, the rotary com- 
bustion engine, and automotive emission control 
systems. You will hear a brief run-down on key 
features of each display by the man who directs 
that particular activity. 

Up at the other end, you'll visit the Research 
Laboratories, where displays are set up to show you 
some of the tools we are using in trying to gain a 
fundamental understanding of atmospheric photo- 
chemical reactions, the effect of engine variables on 
emissions, and the responses of physical and human 
structures to impact. Again, the people directing 
these activities will be on hand to brief you and 
answer questions. 

(At the conclusion of Dr. Chenea’s remarks, the 
conference participants viewed the displays. The 
brief presentations made at the six displays, and 
the resulting discussion, appear on pages 36-52.) 


Automotive Emissions Display 


Experimental Safety Vehicle Display 


Coy Senee 


John W. Rosenkrands 
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Manager, Experimental Safety Vehicle Group, Environmental Activities Staff 


In early 1970, General Motors responded to a 
Department of Transportation (DOT) request for 
bids to design, develop and deliver two prototype 
experimental safety vehicles. We subsequently 
agreed to take on this job as a public service for the 
contract price of one dollar. Two other companies 
were also awarded contracts for the same assign- 
ment at the same time. More recently, another 
auto manufacturer has become a contractor. 

During 1971, the DOT’s program has taken on 
worldwide proportions in conjunction with Pres- 
ident Nixon’s “Committee for Challenges to Mod- 
ern Society.’’ Most auto manufacturers in the free 
world are now engaged in some sort of safety vehicle 
development activity. 

The program is an attempt to incorporate many 
new and unproven concepts into a single car, to see 
if they are compatible. Our contract reflects GM’s 
willingness to cooperate with the government in 
programs that may accelerate innovations to im- 
prove the safety performance of our vehicles. 

The Experimental Safety Vehicle built by GM 
(Figure 48), called ESV for short, so far has been 
tested in two 50 mph barrier crashes. Six more cars 
will be consumed this spring in further tests. Our 
primary purpose is to test new safety concepts in 
crashworthiness, occupant protection, andaccident- 
avoidance capability, rather than the development 
of a car intended for production. It is strictly an 
engineering exercise and not a feasibility study. 

(At this point in the presentation, a film showing 
barrier crash tests of the ESV was viewed. ) 

Our challenge has been dummy survival, in 
contract terms, under the extreme pressure of 
nearly a half million pound-feet of energy in a 50 
mile per hour crash. This is one of a variety of pre- 
determined crash conditions. 

In the first 50 mph barrier test, the ESV with- 
stood the severity of impact remarkably well. Its 
components held intact despite crash distortion. 
However, all the dummies died—according to con- 
tract definitions. This, of course, is no indication 
of human survivability in a similar speed test. 

The ESV is a five-passenger, four-door family 
sedan with an approximate weight of 4,800 pounds, 
which is 600 pounds over contract specifications. 
It has an aluminum V-8 engine delivering 185 net 
horsepower. The car has over 1,000 pounds of 
aluminum to keep its weight as low as possible. 
The structure requires the extensive use of mate- 


rials that are strong in proportion to their weight. 

The ESV has a number of interesting features. 
Pillars have been removed at either side of the 
windshield to improve driver vision and reduce the 
hazard of unrestrained occupants hitting a struc- 
tural pillar. Only the weather seal remains. The 
support for the roof comes from a high strength 
center pillar which provides both side and rollover 
protection. The side windows are fixed in position 
to reduce the chance of ejection of occupants in 
rollovers. Small access windows are provided for 
toll payments. 

(One of the dummies used for testing was sitting 
in the rear seat.) The dummies themselves repre- 
sent significant problems for our engineers from 
several standpoints. They don’t always do the 
same things twice in a barrier crash; they don’t 
always react like a human; they only can represent 
one size and weight of occupant and the results 
they give us may not have any relationship to 
human survivability. At any rate, so far, all of our 
dummies have died. 

One design goal was to protect unbelted dummy 
occupants in 80 mph barrier impacts without using 
seat belts. The interior padding is intended to hold 
occupants in place during such impacts, and to 
reduce the forces on dummies to acceptable levels. 

In 50 mph barrier impacts, an experimental air 
cushion system approach has been used, but a 
number of problems remain to be solved before the 
air cushion can be considered a practical, reliable 
safety feature. 

As yet, we do not know how the ESV tests will 
compare to actual crashes in traffic. On the basis 
of our past one and one-half year’s work, however, 
we can draw the following preliminary conclusions 
regarding the ESV: 

(1) Contract occupant protection objectives have 
not yet been achieved. With design modifi- 
cations, however, they are probably achievable. 

(2) Precise control of occupant kinematics (i.e., 
body motion) is essential in a totally passive 
protection system. This means that every- 
thing in the interior has to be tailored to 
program occupant position and velocity 
during impact. 

(8) The design for control of kinematics needs to 
be restricted to a specific dummy design. 
Designing to accommodate a full-size range 
of dummies is considerably more complex. 


Figure 43 


(4) Structural requirements in the contract re- 


strict our ability to optimize structure for 
occupant protection. This refers to such 
things as the 10 mph, no-damage bumpers. 
They may cut insurance costs, but do so at 
the price of increased risks to occupants in 
high speed crashes. 


(5) The necessary structure can be achieved 


within the specified exterior dimensions. 
However, the interior space and entrance and 
exit accommodations, particularly in the rear, 
are unacceptable. 


(6) Structural requirements, if achieved with 
conventional materials, would result in an 
excessively heavy vehicle. The resultant use 
of lightweight materials adds significant costs 
to the extent that such a vehicle would not be 
marketable. 

With this completely new development tool, 
GM is approaching its goal of providing an experi- 
mental car with a familiar configuration and the 
roadworthiness of a medium size American product 
of the 1970’s—and all within the constraints of the 
DOT performance specifications. 
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Discussion Period 


In reply to a question as to the responsibility 
for establishing the ESV specifications, Mr. 
Rosenkrands stated that the ESV contract was 
part of Phase II of a three-phase program estab- 
lished by the DOT. Phase I consisted of a study 
by non-industry organizations to recommend a set 
of specifications for a safety vehicle. This phase 
was completed in 1969 and resulted in a request 
for a proposal in early 1970, to which the ESV pro- 
gram is a response. Phase III of the program 
includes governmental testing of a series of ESVs. 
Mr. Rosenkrands further stated that GM did not 
challenge the specifications once they were estab- 
lished, but instead decided to provide a car as 
close to the required specifications as possible. 

An individual asked for some comment on what 
would be done by the overall automotive industry 
with the information generated by this program. 
Mr. Rosenkrands responded that the intent of the 
DOT was to utilize the results of the ESV program 
to influence future rule-making. Mr. Rosenkrands 
added that the experience gained would certainly 
add to the knowledge generated through all the 
other on-going research programs. 

In answer to a question as to the reason for the 
ESV bumpers being recessed into the body of the 
vehicle, Mr. Rosenkrands stated that it only looks 
as if the bumper is an integral part of the body— 
in reality the bumper may be pushed backwards 
nine inches and still be far enough out to protect 
the sheet metal and, furthermore, it will restore 
itself to the original position after impact. 

A question was asked as to whether anything 
special was built into the ESV structure to handle 
large crash loads after the bumper impact had 
been completely utilized. Mr. Rosenkrands re- 
sponded that while the frame and front sheet 
metal structure must provide strength and stiff- 
ness to support the engine and suspension for 
normal driving, every structural member ahead of 
the firewall is designed and programmed to col- 
lapse in a specific manner and sequence after the 
front bumper impact cycle. 


Another individual inquired into the reasons for 
not using energy absorbing systems similar to 
those found on jet aircraft landing gear to provide 
crash protection, to which Mr. Rosenkrands re- 
sponded that hydraulic energy absorbers are used 
to support the bumper. However, he also stated 
that to absorb the energy in impacts above 10 
mph, it is more economical from a weight savings 
point of view to utilize the frame and front sheet 
metal structure which must be there anyway to 
support the engine, suspension and all the other 
mechanical components. 

When asked whether the 10 mph bumper in- 
creases the hazards to the vehicle occupants, Mr. 
Rosenkrands replied that the structure necessary 
to support such a bumper system does cause a 
stiffer construction which results in a harder in- 
terior impact in high speed crashes. 

Responding to a question on the cost of the ESV, 
Mr. Rosenkrands stated that the vehicle was not 
designed for production although production tech- 
niques were used wherever practical. A realistic 
cost figure cannot be given for a vehicle developed 
for such a specialized purpose. But as an example, 
most of the body panels and front end sheet metal 
were made from aluminum, and just the raw ma- 
terial cost alone is more than twice the price of 
steel. Furthermore, twice as many weld spots were 
needed, and each weld required a higher degree of 
control and sophistication. Also, where steel was 
used, a high strength alloy has been substituted 
for lower cost conventional steel. 

Noting the large size and weight of the ESV, a 
questioner asked for a reconciliation of develop- 
ment of this type of vehicle with the growing 
trend of smaller vehicles, to which Mr. Rosen- 
krands responded that the ESV was unique. It was 
specifically designed to protect its own occupants 
—the object was not to protect the occupant of 
other vehicles, large or small. This question has to 
be reconciled apart from the present ESV program, 
Mr. Rosenkrands added. 


ROTARY COMBUSTION ENGINE 


Robert J. Templin 


General Project Manager, Special Product Development Group 


There is considerable conjecture in the popular 
technical press about the rotary combustion engine. 
This brief discussion is intended to separate the 
wheat from the chaff and put into clear focus the 
reasons for GM’s interest in this engine. 

First, let’s review the terms of the General Motors 
license with Audi NSU/Wankel G.m.b.H. and 
Curtiss-Wright. The GM license is unique in that 
it provides paid-up worldwide rights for GM or 
any subsidiary to manufacture and sell this engine 
without royalties, in any size, for any purpose, to 
any customer, with the sole exclusion of aircraft 
propulsion. The license is being paid for on a 
schedule of instalment payments—five million 
dollars initially in 1970, approximately ten million 
dollars each year for a period of four years (1971 
through 1974), and then a five million dollar final 
payment in 1975. If at any time during this period 
we do not wish to make the remaining payments, 
the agreement can be cancelled. If, however, during 
the payment period we decide to manufacture and 
sell engines, we may do so prior to completing pay- 
ment of the fifty million dollars. This license, which 
is much broader and more complete than any of 
the other 27 existing Wankel licenses, puts General 
Motors in an extremely flexible position if we feel 
this engine is ready for the marketplace. 

Now for a review of the reasons for our interest 
in the rotary combustion engine. 

One important reason is packaging. The engine 
is smaller and lighter than current automotive 
piston engines of comparable output. In the profiles 
shown in Figure 44, the dimensions of a 200 cubic 
inch rotary engine are about half those of the 140 
cubic inch Vega L-4, the smallest GM engine in 
U.S. production. On the basis of output, this rotary 
engine is more comparable to our production 
6-cylinder engine but weighs 30 percent less. Thus 
lighter, more compact vehicles can be designed 
around rotary engines. This will be a necessity in 
the ’70’s and ’80’s because of the addition of bulky 
pollution control devices as well as the need for free 
crush space in the front of the vehicle to satisfy 
barrier crash requirements. 

The weight saved in the engine, and in the ac- 
companying vehicle designs, is doubly important. 
This is the only path we know to simultaneously 
improve fuel economy, vehicle performance, and 
emissions. For the near term, our market research 
indicates that the demand for smaller, more 


functional vehicles is increasing, a demand that 
can be best met by more efficient vehicle de- 
signs, possibly using rotary combustion engines. 
And finally, on a broader scale, these lower weight, 
more efficient vehicles that can be designed around 
a rotary engine permit the greatest number of 
transportation units to be built for the least con- 
sumption of national resources. This is important 
in the long term because we face a material and 
energy shortage position at the end of this century. 


VEGA 4-CYL. IN-LINE 


Figure 44 


Figure 45 (page 40) shows one aspect of the 
packaging advantage. The small car shown on the 
left has a 78-cu in. L-4 engine, which is its standard 
powerplant. On the right is the same car which has 
had an experimental 195-cu in. rotary engine in- 
stalled in the engine compartment space. 

Another advantage for rotary combustion 
engines is manufacturing flexibility. Greater flex- 
ibility will be required in the ’70’s to efficiently 
utilize any new investment. An investment in the 
best tooling for a given engine is of no value to us ° 
if the market drifts away from a need for this size 
engine and the tooling cannot be utilized. The 
market is a volatile thing; we can only forecast it 
for a few years ahead. As market requirements 
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Figure 45 


change, we have to be in a position to respond 
rapidly with any investment we have. 

The rotary combustion engine permits a wide 
range of engine displacements to be built from a 
common tool investment by varying the width of a 
single rotor chamber or by building one, two, or 
even three chamber engines. An investment in this 
engine, therefore, gives a broad base from which to 
build efficiently for many different size engines 
required in the market. 

A third advantage of the rotary engine is its 
operating characteristics. It runs more smoothly 
and quietly because it can be balanced more per- 
fectly than a piston engine. It has about 40 percent 
fewer parts than a comparable 6-cylinder engine. 
The reduction is due mainly to elimination of the 
valve train which is a source of manufacturing 
complexity, noise, service problems, and critical 
materials requirements in a conventional engine. 
The emission control equipment is simpler since 
there are either one or two exhaust ports instead of 
four, six, or eight as with conventional piston 
engines. The engine has potentially better perfor- 
mance than a conventional engine because it can 
run to higher rpm’s, thus greater horsepower can 
be obtained per pound or per cubic foot of engine. 

Where does the rotary engine stand in the spec- 
trum of development as an automotive power- 
plant? So far, we have tested well over 100 
competitive as well as many of our own rotary 


engine designs, both on dynamometers and in ears. 
The results show fuel economy as a major problem. 
Rotary engines were about 25 percent poorer in 
fuel economy than the best comparable piston 
engines. General Motors, however, is making prog- 
ress in the laboratory to bring this fuel economy 
up to levels of conventional engines. 

In regard to emissions, our tests of current pro- 
duction engines without controls indicate the rotary 
engine has higher emission levels than the con- 
ventional piston engine. However, the same modi- 
fications which improved fuel economy made the 
emission level essentially identical to those of con- 
ventional engines. This means that the same tech- 
nology for external control systems, such as 
catalytic converters or thermal reactors, will pro- 
vide the most promising course for meeting emis- 
sions standards. Rotary engines with external 
control systems have already produced emissions 
results as good as the best piston engine systems. 

In the power development area, higher specific 
power output than piston engines has been ob- 
tained. Because of the better breathing of the 
rotary engine over comparable piston engines, 
it is hoped that even higher power can be realized 
from the rotary engine. 

The rotary engine has definite inherent advan- 
tages but many questions remain. We have not yet 
established whether the engine can perform up to 
our standards of customer satisfaction, whether it 
can meet the durability requirements of the Clean 
Air Act, or how much it will cost to build. 

Fuel economy and long-lasting internal seals 
were initially serious problems, but General Motors 
has made good progress in these areas. A great 
difference exists, however, between essentially lab- 
oratory results and the mass production of a prod- 
uct that must perform over a broad range of 
customer use and climate conditions. We do believe 
the rotary has strong possibilities. However, our 
efforts have not yet progressed far enough to 
warrant any plans by General Motors to mass 
produce rotary engine-powered cars. 

At the present time, 27 other automobile and 
engine manufacturers are licensed to build rotary 
engines under various terms around the world. 
More significantly, however, all the major auto- 
mobile makers worldwide are either licensed or 
believed to be in negotiations at this time. 


Discussion Period 


A question was asked about which firms received 
the money involved in GM’s license payments and 
Mr. Templin said that approximately 6/11ths is 
received by Audi NSU/Wankel G.m.b.H., the 
German patent holders. Curtiss-Wright, holding 
exclusive rights for manufacture and sale in North 
America, receives approximately 5/11ths. 

In reply to the question as to the timing for pos- 
sible introduction by GM of a rotary engine, Mr. 
Templin stated that no definite plans have yet been 
made for rotary engines in GM cars. He further em- 
phasized that the current objective of GM’s rotary 
engine program was to obtain information on which 
production and marketing decisions might be made. 

In response to a question as to the reason for the 
smoother operation of a rotary engine as compared 
to a four-cylinder reciprocating engine, Mr. 


Templin replied that this was mainly due to the 
rotary engine being perfectly balanced. All the 
unbalance forces can be completely compensated 
with counter-weights in the rotary, but the four- 
cylinder reciprocating engine cannot be as perfectly 
balanced. Mr. Templin also added that the rotary 
engine has more even torque characteristics than 
a reciprocating engine. 

An individual asked whether the engine used 
regular fuel, and how the rotary might perform in 
relation to conventional engines for fuel economy 
and emissions. Mr. Templin replied that a rotary 
engine would use regular fuel and that in produc- 
tion it could be expected to have performance 
characteristics similar to conventional engines in 
both fuel economy and emissions. 


41 


42 AUTOMOTIVE EMISSIONS 


George W. Niepoth 


Executive Engineer, Advance Product Engineering, GM Engineering Staff 


Control of emissions from General Motors cars 
began with the introduction of the positive crank- 
case ventilation system in California in 1961. Today 
our cars have controls on all major sources of 
emissions from the engine. The chassis (Figure 46) 
has the controls that have been introduced on 
our cars through 1972 and, in addition, the 
experimental controls that are being considered 
for application to future standards. 


Figure 46 


The 1972 production controls include, first of all, 
the positive crankcase ventilation system which 
routes unburned hydrocarbons from the crankcase 
of the engine back into the intake manifold where 
they are burned. This gives 100 percent control of 
hydrocarbon emissions from this source. 

Second, there isa Controlled Combustion System 
for controlling exhaust emissions. This consists of 
a modified carburetor with leaner air fuel mixtures 
and modified choke settings for less cold enrich- 
ment of fuel. Transmission controlled, or speed 
controlled, spark is used to provide retarded igni- 
tion timing for reduced hydrocarbons and oxides 
of nitrogen. Lower compression ratios are used 
which give lower hydrocarbons and oxides of 
nitrogen and make it possible for the engine to 
run on 91 octane lead free fuel. This is in prepara- 
tion for catalytic converters which cannot tolerate 
lead. Finally, an air preheater provides improved 
driveability with the leaner mixtures associated 
with the carburetor in this system. 

The third control presently used is for the evap- 
orative hydrocarbon emissions from the carburetor 
and the fuel tank. This consists of a carbon canister 
with activated carbon to adsorb hydrocarbon va- 
porsfrom the fuel tank. When the engineis operating 
the vapors are then purged back to the intake sys- 
tem where they are burned. The carburetor has 


complete internal ventilation to prevent vapors 
from escaping to the atmosphere. 

With these three control systems, present GM 
ears have controls on all major emission sources. 
Our 1971 cars in customer hands give about an 80 
percent reduction in hydrocarbons, about 65 per- 
cent reduction in carbon monoxide, and about a 30 
percent reduction in oxides of nitrogen. 

Development in emission control now is aimed 
toward the much stricter requirements associated 
with the Federal Clean Air Act amendments and 
the requirements for 1975. Systems that seem to 
have the most potential for application to our 
production requirements for those years also are 
shown on the chassis. Several systems are in pro- 
duction now on some models. One of these is the 
Air Injection Reactor which takes air through an air 
pump and injects it at the exhaust valve to oxidize 
hydrocarbons and carbon monoxide in the exhaust 
manifold. Exhaust gas recirculation is another con- 
trol that will be used and is presently being offered 
on some models in California, specifically the 1972 
Buick. This system takes gas from the exhaust 
and routes it back into the intake to reduce peak 
combustion temperatures in the engine and thus 
reduce oxides of nitrogen emissions. 

A major new component is the catalytic con- 
verter which oxidizes the hydrocarbons and carbon 
monoxide emissions that remain after the initial 
burning by the Air Injection Reactor. Air required 
by the converter is supplied by the AIR system. 
An advance carburetor and choke are being de- 
veloped to deliver more accurately the air fuel 
mixture required for this system, with altitude and 
temperature compensation. Electronic ignition is 
being incorporated to give long term ignition sta- 
bility through the elimination of the ignition 
breaker points. With the incorporation of higher 
voltage and longer spark duration, a wider spark 
plug gap can be used to ignite lean air fuel mixtures. 

Other approaches toward low emissions, not 
shown on the chassis, are being developed. It does 
appear that at this time, however, the components 
shown on the chassis are those that have the best 
potential for the production situation within the 
time frame allowed. 

We have test cars which have demonstrated 
hydrocarbon, carbon monoxide and oxides of ni- 
trogen emissions below the maximum allowable 
levels for 1975. These laboratory cars are equipped 


with hand-built systems, and are hand tuned. 
We have not at this time proven that these com- 
ponents will meet all of the requirements of the 
1975 certification in the production situation. 

In summary, intensive activity is continuing to 


develop systems that will meet the 1975 and 1976 
emissions requirements. All known approaches are 
being considered for their emission performance as 
well as their effect on car performance, fuel econ- 
omy, driveability and durability. 


Discussion Period 

In response to a question as to whether the 
experimental emission control systems will become 
a permanent part of the vehicle or will need 
periodic replacement, Mr. Niepoth replied that the 
majority of the system will be permanent, but 
regular maintenance will be required. Mr. Niepoth 
further stated that at this time it appeared that a 
catalyst would require periodic replacement. 

An individual followed this question with an 
inquiry on how the problem of maintenance of 
these systems would be handled, and if it would 
be necessary for a re-education process for me- 
chanics in the field. Mr. Niepoth said that the 
maintenance of these systems is very similar to the 
current approaches. He added, however, that these 
systems are being developed with refined specifica- 
tions. For this reason, some re-education might be 
necessary to inform mechanics that they should 
follow directions implicitly and that there might 
also be the necessity of upgrading the diagnostic 
equipment to properly maintain these systems. 

A question was asked about the effect on the con- 
sumer of these emission systems in terms of oper- 
ating cost and performance, to which Mr. Niepoth 
responded that operating costs could be somewhat 
higher because of the increased maintenance re- 
quirements. He further stated that the full-throttle 
performance of the vehicle shouldn’t be down- 
graded too greatly unless it becomes necessary to 
recirculate exhaust gas at full throttle, and this 
could result in a substantial power loss. 

In reply to a question as to the extent the oil 
industry was involved in a program to develop new 
fuels for use with these systems, Mr. Niepoth stated 
that various discussions have been held, and the 
basic requirements of the new systems were known 
to the companies in that industry. He added that 
the catalytic converter would require a lead-free, 
phosphorus-free, and sulphur-free fuel. 

In answer to the question on whether there 
would be any problem from inter-mixing newly 
developed fuels with those presently being used, 
Mr. Niepoth replied that the new emission system 
cannot use present fuels and so some mechanism 
must be incorporated in the vehicles and in service 


stations to insure that only the new fuels will be 
delivered to the equipped ears. 

In reply to a question regarding the work of a 
catalyst, Mr. Niepoth stated that the catalyst 
lowers the temperature at which oxidation of hydro- 
carbon and carbon monoxide occurs in the exhaust. 
Therefore, he added, with the catalyst the operat- 
ing temperature of this unit for oxidation will be 
in the 1,000° to 1,100°F region as opposed to 
1,600° to 1,900°F if no catalyst were present. 

Another individual inquired as to whether the 
equipment on the display chassis would meet the 
1975 emission requirements, and Mr. Niepoth re- 
sponded that it would not meet all of the provisions 
of the Clean Air Act amendments at this time. GM 
believes it can meet the emission levels of the 
standards at the end of the assembly line with 
some models, but there are other 1975 require- 
ments that are the cause of concern. He further 
stated that certain experimental cars with the 
equipment shown had obtained emission numbers 
that were lower than the maximum requirements 
for 1975, but that these were experimental systems 
at low mileage and they did not satisfy the field or 
durability requirements anticipated in Federal 
regulations for 1975 models. 

In answer to a question as to the basis of the 
1975-76 standards, Mr. Niepoth replied that the 
standards were based on some extreme projections 
of the need for emission control with a 90 percent 
reduction from the 1970-71 levels. 

Another individual inquired whether GM had a 
chance to consult on these requirements and stan- 
dards. Mr. Niepoth replied that no public hearings 
were conducted with respect to the 1975-76 emissions 
levels specified in the Clean Air Act amendments. 

Mr. Niepoth, in response to a question concern- 
ing the introduction dates for various control 
systems, stated that the Positive Crankease Venti- 
lation System (PCV) was first introduced in Cali- 
fornia in 1961 and nationwide in 1968. He added 
that the exhaust controls were first introduced in 
California in 1966 and nationwide in 1968 and that 
the evaporative controls were first applied in 1970 
in California and nationwide in 1971. 
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44 SMOG LABORATORY 


Dr. Charles S. Tuesday 


Head, Fuels and Lubricants Department, GM Research Laboratories 


The General Motors Smog Chamber facility is 
one of the Research Laboratory facilities involved 
in studies of air pollution. Although the word 
“‘smog”’ is sometimes used to describe any kind of 
air pollution, we use the word to describe an air 
pollution problem in which the automobile is very 
much involved. 

Hydrocarbons and oxides of nitrogen are two 
major classes of air pollutants. They are emitted by 
automobiles as well as by many other industrial 
and combustion processes. 

These two classes of air pollutants are relatively 
innocuous in themselves. It is only when these pol- 
lutants are trapped for long periods of time by a 
layer of warm air (an inversion) in the presence of 
lots of sunlight that an air pollution problem de- 
velops. These pollutants react in the atmosphere 
to form the products commonly associated with 
smog—ozone, eye irritation, and visibility reduc- 
tion. Sunlight is a very important part of this proc- 
ess since it actually provides the energy for 
the reaction and, thus, this air pollution problem 
is more accurately named ‘“‘photochemical smog.” 
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We have been studying this formation of “‘photo- 
chemical smog”’ for quite some time, using several 
different methods. In one method, this atmospheric 
situation is simulated in the laboratory under 
closely controlled conditions. This is done in what 
are loosely called smog chambers. We currently 
have three of these at the Research Laboratories. 
Each of these has been designed to study a partic- 
ular aspect of smog, and yet they all have several 
features In common. They all have a contained 
volume, an artificial sunlight source, temperature 
control (because of the disproportionate amount 
of heat produced by artificial sunlight sources), 
and appropriate analytical instrumentation. 

Our newest smog chamber is specifically designed 
to study the formation of aerosols in photochem- 
ical smog. Aerosols are the tiny droplets respon- 
sible for the reduction in visibility associated with 
smog. This smog chamber (Figure 47), which we 
call a ‘‘dynamic aerosol irradiation chamber,” is 
also used to study the interactions between gaseous 
pollutants such as hydrocarbons and nitric oxide, 
and particulate pollutants, such as compounds of 
lead. The reaction vessel simulating part of the 
atmosphere is a pyrex glass chamber. Xenon-are 
lamps near the pyrex chamber emit light quite 
similar in spectral distribution to natural sunlight. 
Unfortunately, they also give off a great deal of 
heat and, as a result, a rather elaborate tempera- 
ture control system is required to maintain realistic 
atmospheric temperatures in the pyrex aerosol 
chamber. Because aerosols and particulates tend 
to settle, this smog chamber is based on a dynamic 
model of the atmosphere — one in which pollu- 
tants are continually being added and reaction 
products continuously being removed. 

In our aerosol studies, we have already found, 
for example, that the kinds of pollutants present 
in automotive exhaust do not form visibility- 
reducing aerosols when they react unless another 
air pollutant—sulfur dioxide—is also present. 
Electric power generation and other fuel combus- 
tion and industrial processes are the main source 
of this particular pollutant. 

Our oldest smog chamber (Figure 48), a long- 
path infrared cell, was designed in 1956 for funda- 
mental studies of the gaseous reactions that occur 
in smog formation. This chamber is based on a 
static model of the atmosphere—simulating the 
changes that occur in a specific parcel of air. 


Figure 48 


Studies conducted in this chamber have unraveled 
many of the complex chemical reactions that occur 
in smog formation. In addition, the reactivities of 
most of the individual hydrocarbons in automotive 
exhaust have been measured in this chamber. It 
has been found, for example, that some of the 
hydrocarbons in automotive exhaust are quite un- 
reactive and do not form smog, while others have 
smog-forming reactivities as much as 1,000 times 
higher. 

Our largest and most elaborate smog chamber 
can simulate either a static or dynamic model of 
the atmosphere. It was designed in 1960 to study 
the eye irritation: aspect of smog as well as the 
possible effect on atmospheric reactions of proto- 
type emission control systems and prototype fuels. 
Artificial sunlight for this chamber is provided by 
247 appropriate fluorescent bulbs located in bundles 
throughout the chamber. Temperature is controlled 
by the passage of air through these bundles via 
tubes protruding from the top of the chamber. 

The total system is a relatively complete urban 
model (Figure 49). A vehicle equipped, for ex- 
ample, with a prototype emission control system 
is driven on a dynamometer by an automatic 
vehicle controller over a typical urban driving 
cycle—a cycle containing various accelerations and 
decelerations, idle and cruise. The exhaust gas from 
this vehicle is then diluted to the kinds of concen- 
trations found in urban atmospheres. Because of 
the relatively low concentrations involved, how- 
ever, the dilution air itself must be purified. The 
exhaust gas-air mixture then passes into the smog 
chamber and is exposed to “‘sunlight”. The analyt- 
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ical instruments record the chemical changes that 
occur and a volunteer panel determines the amount 
of eye irritation (if any) that develops. This model 
assumes, for simplicity, that all vehicles in the 
urban area are equipped as the test vehicle is 
equipped and driven as the test vehicle is driven. 
For some studies, other urban air pollutants such 
as sulfur dioxide—that come from non-automotive 
sources—also are added to the chamber. 

In studies conducted in this smog chamber, for 
example, we have found and identified a previously 
unknown compound that is the most potent smog 
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eye irritant yet found. 

In addition to laboratory investigations of smog, 
we also have been investigating automotive air 
pollution in the field. Our first mobile laboratory 
sampled the air at many sites in New York, Detroit, 
and Los Angeles, between 1960 and 1966. The re- 
sults of these studies, together with studies con- 
ducted in cooperation with the Sloan-Kettering 
Institute, established that automotive air pollu- 
tion was arelatively minor contributor of potential 
carcinogens in these urban atmospheres. 

Our latest Mobile Air Quality Monitoring Lab- 
oratory (Figure 50) is a much more complex and 
elaborate facility. It started sampling the air in 
New York City last November. This laboratory is 
equipped to measure all of the meteorological vari- 
ables and air pollutants that we know how to mea- 
sure. Because of the volume and the complexity of 
the data recorded, computerized systems are used. 
This mobile laboratory is still in New York. 


Discussion Period 


An individual asked for the cause of photo- 
chemical smog in Los Angeles and its existence in 
other cities. Dr. Tuesday replied that a combination 
of meteorological and topographical effects reduced 
the ventilation of the Los Angeles atmosphere and 
thus permitted photochemical smog formation. He 
added that it was found to a much lesser degree in 
other cities. Specifically, he mentioned that Florida 
has substantially less photochemical smog than 
California. 

Responding to a question about results from the 
mobile laboratory, Dr. Tuesday said that recent 
sampling in New York City showed when an air 
stagnation period occurred and when the stagna- 
tion broke down by the variation in recorded pol- 
lutant concentrations. 

An individual inquired if the day of the week 
might have an effect on smog intensity. Dr. Tuesday 
said that according to statistical analysis of Cali- 
fornia data, consistent differences could not be found. 

In response to several questions, Dr. Tuesday 
indicated that GM had several mobile laboratories 
but that, at present, only one of these was an Air 
Quality Monitoring Laboratory. He added further 
that this laboratory was scheduled for on-the-spot 


Figure 50 


With this mobile laboratory we will not only 
determine the air quality in various urban and non- 
urban areas, but we hope we’ll be better able to 
relate the results that we find in laboratory smog 
chambers to the results we find in the “‘real world.” 


sampling in the Washington, D. C. area this summer 
and the Los Angeles area this fall. 

In response to another individual, Dr. Tuesday 
stated that the large smog chamber has been in 
operation for about 10 years, the long-path infra- 
red smog chamber for about 15 years, and that the 
aerosol smog chamber was constructed last year. 

An individual asked the identity of the potent 
eye irritant discovered in the GM studies. Dr. 
Tuesday replied that the eye irritant discovered 
was a previously unknown compound and that 
detailed studies of its structure by GM identified 
it as peroxybenzoyl] nitrate. 

In reply to a series of questions, Dr. Tuesday 
stated that the information developed by these 
smog chamber studies was published regularly in 
technical journals such as The Journal of the 
American Chemical Society, The Journal of the 
Air Pollution Control Association, and Environ- 
mental Science and Technology. He replied further 
that, to the degree that comparisons could be 
made, the GM research results generally agreed 
with those found by other research groups although 
several minor differences have not as yet been 
satisfactorily explained. 


EMISSIONS LABORATORY 
Joseph M. Colucci 


Assistant Head, Fuels and Lubricants Department, GM Research Laboratories 


In the Vehicle Emissions Laboratory, we are 
concerned with measuring emissions from all 
automotive sources (Figure 51). We are obviously 
concerned with carbon monoxide, hydrocarbons 
and oxides of nitrogen in exhaust, pollutants for 
which the Federal government has established 
standards. But we also are concerned with other 
exhaust gas emissions, and emissions from many 
other parts of the automobile. 
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Exhaust gas is a very complicated mixture of 
gases and particles (Figure 52). Ideally, we would 
like it to contain only carbon dioxide, water, oxygen, 
and nitrogen. But since we haven’t learned how to 
obtain this idealized combustion, we find many 
other constituents such as hydrogen, carbon mon- 
oxide, oxides of nitrogen, unburned hydrocarbons, 
and partially burned hydrocarbons which we call 
oxygenates. In fact, by using very sophisticated 
gas chromatographic techniques, we are able to 
find literally hundreds of different hydrocarbons 
and oxygenates in exhaust gas. Some of the mate- 
rials are more prone to form smog than others, and 
we would like to learn to control selectively the 
more reactive of these materials. 

Exhaust gas also contains particulate matter, or 
in more common terms, solid materials and small 
liquid droplets. There is presently no emission 
standard for particulates. However, we have been 
investigating particulate emissions so that we will 
be ready if and when standards are necessary. 


One of the difficult parts about this work is mak- 
ing the measurements. Since we are concerned about 
particles because of their effects on health and 
atmospheric visibility, we should only worry about 
those sizes of particulates that cause these effects. 
However, these size ranges have not yet been estab- 
lished to either our, or the Federal government’s, 
satisfaction. Also, the amount of particulates one 
collects depends on the temperature of the collec- 
tion device, and the proper collection temperature 
and device have yet to be determined. However, we 
haven’t let these problems deter us. With the equip- 
ment and instrumentation we have available here, 
we can determine the mass emission rate, chemical 
composition and size distribution of the particulates. 

So far we’ve learned that most of the particulates 
from leaded gasoline is lead, that removing the lead 
from gasoline decreases particulate mass emissions 
by as much as a factor of ten, and that the com- 
position of unleaded fuels, the engine air-fuel ratio, 
and the oil consumption rate can all affect particu- 
late emissions. 

In addition to exhaust gas, there are three other 
sources of vehicle hydrocarbon emissions: the crank- 
case, the carburetor and the fuel tank. Crankcase 
emissions have been completely eliminated, so there 
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is no need to measure them. Carburetor and fuel 
tank emissions can be measured using an evapora- 
tive shed. A preconditioned car is placed in the 
shed, and left to soak. The evaporative emissions 
not trapped by the car’s charcoal canister escape 
into the room air, whose hydrocarbon content is 
monitored. Knowing this concentration, and the 
volume of air in the room permits us to determine 
the vehicle’s evaporative emissions. 

There are two other automotive air pollution 
sources whose emissions must be measured—namely, 
tires and brakes. We have made some preliminary 
studies of both of these emission sources, and 
during the next year we will get more deeply in- 
volved using some new equipment. 

At the Research Laboratories, we were meas- 
uring exhaust gas emissions long before air pollution 
became a household topic. Our original measure- 
ments were made as part of basic engine combustion 
studies. The concentrations we measured then 
were in the percent range. Nowadays, with the gas 
chromatograph, we can measure hydrocarbon con- 
centrations in parts per billion. Finding a part per 
billion is like finding one grain of sugar in 100 
boxes of table salt. 

This increased analytical capability is also used to 
measure exhaust hydrocarbons, carbon monoxide, 
and oxides of nitrogen. A test car is driven according 
to a specific driving cycle. The cycle is 41 minutes 
long, and is composed of a cold start portion, which 
lasts 23 minutes, and a hot start portion, which 
lasts an additional eight minutes after the car’s en- 
gine has been shut off for 10 minutes. Emissions 
from these two periods are weighted appropriately 
to determine the final answers in grams per mile. 

The importance of the cold start is evidenced by 
the fact that about 50 percent of the total carbon 
monoxide emissions from a prototype 1975 control 
system occur during the first two minutes of the 
41 minute test. While the test vehicle is being 


driven, all of the exhaust gas is being fed to a con- 
stant volume sampler. This device permits us to 
measure the emissions directly in terms of mass 
emissions, or grams per mile. 

The test equipment and procedures we use are 
more sophisticated than those used at assembly 
plant facilities. Since we are doing development 
work, we continuously measure the pollutant con- 
centrations in the exhaust gas plus dilution air 
passing through the constant volume sampler. 
With these continuous measurements we can ob- 
tain valuable information which helps us under- 
stand why a specific emission control device is, or 
isn’t, effective. 

The instruments used to measure the pollutants 
include: a flame ionization analyzer for hydrocar- 
bons, a nondispersive infrared analyzer for carbon 
monoxide, and a chemiluminescence analyzer for 
oxides of nitrogen. The output of the analyzers is 
continuously fed to a computer. At the end of the 
test, the computer automatically calculates the 
emission results and provides a printed output. 

With the constant volume sampler system, we 
have to measure pollutant concentrations in highly 
diluted exhaust gas, as opposed to direct exhaust 
gas measurements in the original test procedures. 
Thus, the pollutant concentrations that we first 
measured were much higher than those we have to 
measure now. For example, to comply with the 
first exhaust standard we had to measure, on the 
average, a hydrocarbon concentration of 275 parts 
per million. With the advent of lower exhaust 
standards, and the change in measurement pro- 
cedures, we now have to measure an average hydro- 
carbon concentration of about 41% parts per million 
to comply with the 1975 standard. A similar story 
is true for both carbon monoxide and oxides of 
nitrogen. The concentrations of these pollutants 
are, on the average, about 100 times lower than 
they were during the original exhaust emissions test. 


Discussion Period 


In response to a question whether GM was 
making emissions measurements before pollution 
standards were set, Mr. Colucci said that GM 


began making exhaust gas measurements specif- 
ically because of air pollution almost 20 years 
ago. He added that this was when the automobile 


was first recognized as a source of pollutants con- 
tributing to smog in Los Angeles. He indicated 
further that exhaust emission standards were not 
effective in California until 1966. 

Another individual inquired whether high first 
cycle emissions could be reduced by preheating. 
Mr. Colucci qualified his positive response by 
stating that the emissions generated by the pre- 
heater would have to be added to those generated 
by the engine and that preheaters will add con- 
siderable cost and complexity to the system. 

In reply to a question concerning emissions from 
evergreens, Mr. Colucci stated that evergreens, 
like many other species of plant life, emit a special 
type of hydrocarbons called terpenes. He added 
that by themselves terpenes are not toxic but they 
can react in the atmosphere the same way that 
hydrocarbon emissions react in Los Angeles air to 
form smog. He noted that the blue haze in the 
Smoky Mountains can be attributed, in part, to 
terpene emissions from the forests. 

Another questioner inquired whether large en- 


gines pollute less than small engines. Mr. Colucci 
responded by stating that in our present engine 
family, large engines generally have lower exhaust 
emissions of carbon monoxide and hydrocarbons 
than do small engines. He stated further that there 
were two primary reasons for this. First, large 
engines operated at lean air-fuel ratios more often 
than small engines because they did not have to 
get into power enrichment (with richer air-fuel 
ratios) in order to move the vehicle through its 
driving operations. Hydrocarbon and carbon mon- 
oxide emissions are much lower at lean than at rich 
air-fuel ratios. Secondly, he stated that large en- 
gines had lower combustion chamber surface to 
volume ratios than smaller engines. Thus, since 
they had proportionately less quench zone than 
small engines, they had lower hydrocarbon emis- 
sions. Hydrocarbon emissions are derived mainly 
from the quench layer of the combustion chamber, 
in which the flame cannot get to burn the hydro- 
carbons. 
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50 SAFETY LABORATORY 


William F. King 


Head, Vehicle Research Department, GM Research Laboratories 


The General Motors Research Laboratories has 
the responsibility for developing the basic tech- 
nology that is required for our vehicle safety goals. 
Three particularly important needs are: human 
tolerance data, improved dummies, and structural 
analysis techniques. 

Human tolerance data are the basis for protec- 
tive systems design. Because of the lack of specific 
injury threshold data in the medical literature, 
GM initiated contract research at Wayne State 
University ten years ago to obtain human toler- 
ance data. Since then, additional contracts have 
also been established with the University of Cali- 
fornia for biomechanics research. 

On a test sled similar to the one in our labora- 
tory here, Wayne State tested cadavers and deter- 
mined the fracture threshold for the chest and for 
the upper leg system (knee, thigh, hip). The chest 
threshold (1,000 lbs) is the design basis for the 
energy absorbing steering column, and the leg 
system fracture threshold (1,400 Ibs) is the design 
basis for the instrument panel. Similar work at the 
University of California with test impactors have 
established thresholds for the facial and skull bones. 

Other items investigated in recent and current 
biomechanics contract research include: (a) baboon 
tests of air bag injury potential, (b) cardio-vascular 
damage from chest impact, and (c) concussion as 
influenced by the direction of impact (on monkeys). 

The injury threshold for brain concussion is 
complex and is dependent upon both force and 
duration. General Motors developed an analytical 
formula involving both force and duration to ex- 
press the severity index of a blow to the front of 
the head. This severity index has been accepted 
by the biomedical profession and is used by the 
government in safety specifications. 

Closely integrated with the human tolerance 
studies is the activity on dummy development. I 
want to stress the interrelationship between hu- 
man tolerances and test dummy response. Human 
tolerances are determined by testing humans. The 
vehicle is tested with dummies, and the dummies 
are instrumented to determine if hwman toler- 
ances are exceeded. 

Unless the dummy accurately represents a hu- 
man, the human tolerances are not applicable. In 
addition to being of the proper proportions and 
weight, it is critically important that the articu- 
lations and range of motion be correct and that 


the stiffnesses and damping accurately duplicate 
human characteristics. 

The need for dummy fidelity was dramatized 
during the development of the energy absorbing 
steering assembly. The column was designed to 
yield at a safe chest load but, when tested with 
dummies, excessive loads were measured. Cadaver 
testing proved the column to be within human 
tolerance and also gave clues to the dummy de- 
ficiencies: shoulder articulation of the dummy was 
deficient so the arms and shoulders did not take 
a proper share of the load, and the rigid chest of 
the dummy gave falsely abrupt loading. 

Right now, we have restraint system hazards 
which cannot be evaluated correctly with current 
dummies. Baboon tests of early air bags disclosed 
internal injuries which could not be detected with 
dummies. A current difficulty with testing three- 
point belt restraints is that the head injury index 
can vary from passing to failing, dependent on the 
dummy neck construction. 

The test sled in our laboratory is presently set 
up for comparison tests paralleling studies per- 
formed by the government at Holloman Air Force 
Base with human volunteers. We have adjusted 
the arresting mechanism to give the same deceler- 
ation pulse as Holloman and are studying the 
influence of dummy neck construction on the head 
impulses measured. 

The biomechanics research contracts have pro- 
vided the information for development of dummy 
components of proper elasticity and damping. Con- 
tract studies are now under way at Wayne State 
University to compare the system performance of 
these new components with that of cadavers and 
volunteers. 

A third major program area concerns the devel- 
opment of analytical models for predicting the 
structural behavior of the vehicle under impact 
conditions. 

In addition to sustaining operational road loads, 
the vehicle structure must be capable of absorbing 
the kinetic energy of a collision without allowing 
the passenger compartment to be violated. In the 
past this had been handled by experimental barrier 
testing and modification by judgment. The trial 
and error method was costly and did not neces- 
sarily yield the safest car. 

It is possible to use conventional structural 
analysis in many vehicle problems; but when shape 
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changes, as it does in a collision, the problem be- 
comes vastly more complex. 

The Research Laboratories began a program in 
1967 to develop additional analytical and experi- 
mental tools, applicable to vehicle impact problems. 

The first problem addressed was that of barrier 
impact. Because of the exceedingly complex fore- 
structure behavior of a vehicle, a combined analyt- 
ical-experimental approach was taken. 

The mathematical model is shown in Figure 58. 
The structure is divided into three masses—the 
engine, the body, and the engine cross member. 
The resistance to crush is represented by a number 
of sub-structures; the sheet metal, the front frame, 
the torque box region of the frame, ete. 

The force-displacement behavior of the indivi- 
dual members is measured in the crusher (Figure 
54). This force-vs.-crush information is used as 
the data input for a computer program which 


Figure 54 


predicts the barrier impact behavior of the entire 
vehicle. From the computer is obtained the pre- 
dicted load and crush at each instant during the 
impact. 

This predictive tool has been quite successful 
and is now being widely used. Large numbers of 
theoretical crashes can be made each day to eval- 
uate proposed structural changes or new concepts. 
Mathematical models have also been developed 
for rear end impact and for vehicle-to-vehicle im- 
pact. At present we are working on angle impacts. 

In summary, the three principal vehicle safety 
programs at the GM Research Laboratories are: 
1) obtaining human tolerance data; 2) develop- 
ment of improved dummies; 8) the development 
of mathematical models for predicting structural 
impact behavior. 


Discussion Period 


In response to a question concerning efforts to 
duplicate the human musculature in dummies, Mr. 
King replied that only limited data were available 
on which to include muscular reaction in dummies 
for high impact levels. Some estimates of muscle 
reaction in the chest have been made but signifi- 
cant research remains to be done. 


An individual asked about the performance of 
air bags in side impact collisions. Mr. King stated 
that protection from side impacts was not as ad- 
vanced as in frontal impacts because of the lack of 
both occupant-vehicle spacing and vehicle crush 
space comparable to that in the front. He indicated 
further that a side impact did not provide as much 
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time to detect the collision and inflate the air 
cushion. 

In reply to a question regarding the possible use 
of cadavers rather than the dummies currently 
used in vehicle testing, Mr. King said that GM 
does not use cadavers for a variety of reasons in- 
cluding their availability, but does sponsor univer- 
sity research to a limited extent. He indicated that 
in addition to questions of where such work should 
properly be done, cadavers vary in size, shape, and 
strength, and are therefore deficient in the sense of 
providing a standard and repeatable test instru- 
ment. Mr. King then emphasized the need, there- 
fore, to develop a realistic dummy. 

A question was asked if GM could share vehicle 


safety information with other companies. Mr. King 
stated that basic information such as human toler- 
ance is shared through publication. He stated 
further that, while GM does not confer with other 
automobile manufacturers in the development of 
safety products, information on design and per- 
formance is published. As an example, air cushion 
information was publicly disclosed at the NATO 
International Conference on Passive Restraints 
held at Milford, Michigan. 

In response to a question referred to Mr. 
Lundstrom, he stated that about 500 cars are 
barrier-tested each year and that testing require- 
ments will increase this number in the future. 


GENERAL MOTORS AND SOUTH AFRICA 


Elliott M. Estes 


EuuiotT M. Estes, Group Vice President, has juris- 
diction over the Corporation’s Overseas Operations. 
He was appointed to this 
position in 1970, after 
serving as Group Execu- 
tive in charge of the Car 
and Truck Group. 

Mr. Estes joined GM 
in 1934 as a cooperative 
student at General 
Motors Institute spon- 
sored by the Research 
Laboratories. He at- 
tended GMI for four 
years, then studied at 
the University of 
Cincinnati, which granted him a degree in mechanical 
engineering in 1940. He returned to the Research 
Laboratories and, in 1945, was made a senior engi- 
neer. The following year, he was transferred to 
Oldsmobile Division as a motor development engineer. 
Following a series of executive engineering assign- 
ments at Oldsmobile, he became Assistant Chief Engi- 
neer in 1954. Two years later he was appointed Chief 
Engineer of Pontiac Motor Division and was named 
Vice President and General Manager of Pontiac in 
1961. Four years later, Mr. Estes became General 
Manager of Chevrolet Motor Division and in 1969 was 
appointed Group Executive in charge of the Car and 
Truck Group. He was serving in that capacity when 
appointed to his present position. 

Mr. Estes is a member of the Corporation’s Ad- 
ministration Committee and seven of GM’s policy 
groups— Overseas, Marketing, Personnel Administra- 
tion and Development, Public Relations, Industrial 
Relations, Engineering, and Research. 


The morning session of this conference involved 
a review of some of the technological aspects of 
our business, their impact on the environment, 
and steps General Motors is taking in those impor- 
tant areas of public concern. Let us now consider 
another matter of importance—the human ele- 
ment—that is, the individual rights of man. My 
comments today will focus specifically on South 
Africa, a country where human equality does not 
exist as we know it here in the United States. This 
matter has received increasing attention and 


action, and we felt it was essential to discuss this 
important matter at today’s conference. 

As most of you know, a proposal was submitted 
to our stockholders at the 1971 Annual Meeting 
calling for the withdrawal of General Motors from 
South Africa. We do not believe this to be a 
logical or beneficial action in the interest of any- 
one—General Motors stockholders or the people 
of South Africa, particularly the nonwhite 
population. 


The General Motors Position 


The General Motors position is that its eco- 
nomic presence in South Africa is our greatest 
contribution to progress in that country. We be- 
lieve that through the steps we are taking and the 
good working conditions and facilities at General 
Motors South African, we are providing an example 
for other employers to accelerate the pace of pro- 
gressive change. A comparison of other employers’ 
actions in South Africa including employment, 
wage rates, employe benefits and educational 
assistance, and training of their employes has 
recently been made. GM was above average in 
all respects. 

It should be emphasized that General Motors is 
deeply concerned about the complex moral issues 
which exist in relation to the mandatory classifi- 
cations of races. Our approach is to help build a 
climate within which the desired social changes 
can be implemented. Toward this end, we con- 
tinually review all areas where progress is needed. 
On this basis, our continued operation in South 
Africa is consistent with the best interests of our 
stockholders and South African employes. 

We feel that the black man would be the first to 
suffer from any serious failure in the process of 
economic growth in South Africa. Further, any 
attempt to damage the South African economy or 
isolate South Africa from the rest of the world may 
only produce a deeper commitment by the white 
population to the perpetuation of apartheid. 

The real forces for change in South Africa must 
come from within South Africa itself, from its own 
people—white and nonwhite. We hope that we 
can contribute to the minimizing of the chance for 
violence and maximize the opportunities for peace- 
ful change through increased employment oppor- 
tunities, wages and other benefits for nonwhites. 

Many thoughtful and knowledgeable indivi- 


duals on this subject, such as George Kennan, 
Alan Paton and James Michener, agree we should 
remain in South Africa. 

Basic to understanding the situation in South 
Africa is recognition that it is not a simple one—it 
is extremely complex. South Africa is a country of 
22 million people with less than 4 million whites 
currently in control of the destiny of over 15 
million Africans and 3 million colored and Asiatics. 

Both white and African settled in South Africa 
at approximately the same time during the 1600’s 
—that is, both can be considered original settlers. 
The colored and Asiaties came later. The current 
political control by the whites reflects a series of 
wars during the 19th century. 


GM South African 


General Motors South African (Pty.) Ltd. was 
established in 1926 as a subsidiary of the Corpora- 
tion at Port Elizabeth, Republic of South Africa. 
This subsidiary has grown from a small assembly 
operation to a large manufacturing-assembly com- 
plex. This growth reflects the institution by the 
South African Government of local manufacturing 
content requirements for passenger cars sold in 
that country, as well as increased vehicle demand. 

GM South African is a very large company by 
South African standards and represents a sub- 
stantial investment in facilities. In South Africa, 
the subsidiary would rank 11th in terms of total 
assets and 41st in terms of number of employes 
among the top 100 public companies listed on the 
Johannesburg Stock Exchange. 

By U.S. standards, the operation would rank 
about 563rd in sales in the Fortune 1000 Indus- 
trials. As part of General Motors, however, our 
operations in South Africa represent approximately 
four percent of our overseas operations and one 
percent of the total Corporation. 

Currently, GM South African has an assembly 
plant and a manufacturing plant located in Port 
Elizabeth, approximately 750 miles south of 
Johannesburg, in addition to an engine manufac- 
turing plant located at Aloes, outside of Port 
Elizabeth. Automotive products of GM South 
African include the Ranger, based on Opel design, 
the Opel Manta Coupe and Chevrolet Holden 
design passenger cars, as well as Chevrolet and 
Bedford commercial vehicles. Supporting the as- 
sembly of these vehicles, the subsidiary manu- 


factures components such as engines, radiators, 
batteries, spark plugs, springs and many sheet 
metal parts. 

General Motors Acceptance Corporation also 
conducts financing operations in South Africa 
through its subsidiary, GMAC South Africa 
(Pty. ltd: 

Reflecting General Motors continuing efforts, 
as well as the rapid and expanding industrializa- 
tion in South Africa, the composition of the labor 
force at GM South African has undergone a con- 
siderable transition. 
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Total employment at GM South African rose 
from 8,100 in 1948 to 5,000 in 1971 (Figure 55). 
Total white employment declined slightly. Thus, 
the growth of 1,900 in the work force was totally in 
nonwhite employment. As a result, nonwhite em- 
ployment increased from 17 percent of the total 
work force in 1948 to 50 percent in 1971. 

Total hourly employment rose 1,000 during the 
period to 3,600 in 1971, while the white hourly 
force declined and now constitutes less than one- 
third of the hourly total. Salaried employment 
increased by 850 to 1,380 in 1971, including 17 
U.S. and Canadian citizens. There were no non- 
white salaried employes in 1948; in 1971, GM 
South African employed 6. 


South African Laws 


This is our operation as many see it, but one 
must understand the laws that govern our busi- 


ness in South Africa to understand our situation 
at the moment. Although existing beforehand, 
apartheid, or the policy of separate development 
and separate residential areas for the races, became 
the official position of the South African Govern- 
ment in 1948. At GM South African, we were 
required to provide three separate sets of facilities 
—for whites, colored and Africans. 

With regard to employment, this racial sepa- 
ration is extensively grounded in the country’s 
existing laws and, therefore, continues to directly 
affect our operations. 

For example, under the Factories Act of 1941, 
GM South African is required to provide separate 
nonproductive facilities for each race including 
cafeterias, drinking fountains, rest rooms, plant 
entrances, ete. for all employes and separate work 
facilities for salaried employes. Corresponding 
segregating signs must be posted for each facility. 

Another significant law is the Industrial Con- 
ciliation Act of 1956 which reserves certain jobs 
for employes of a particular race and requires the 
employment of a specified percentage or number 
of employes. In 1964, GM South African became 
bound by a governmental statutory job reserva- 
tion determination which required that certain 
specified jobs such as all supervisory and certain 
types of production jobs such as welding were re- 
served for white persons. Employers were pro- 
hibited from replacing a white employe by a 
nonwhite employe or a colored employe by an 
African. Further, all posts occupied by white or 
colored persons on October 16, 1964 were reserved 
for white and colored persons. In addition, the 
order required employers in different parts of the 
country to maintain certain minimum percentages 
of white employes. 

The Physical Planning and Utilization of Re- 
sources Act of 1967 prohibited increasing without 
a permit the number of African employes above 
the number employed as of January 19, 1968. 
This Act applies to the geographical areas in which 
GM South African, Ford and Volkswagen are 
located and to certain other areas of the country. 

Abiding by these laws in no way constitutes 
any endorsement or approval of that country’s 
philosophies, policies or regulations. In fact, Gen- 
eral Motors, through the National Association of 
Automobile Manufacturers of South Africa, has 
been actively pursuing easements in government 


restrictions on employment which are based 
on race. 


Easements in Government Restrictions 


One example of the kind of progressive influence 
that GM South African has been able to apply to 
the job situation in South Africa occurred in 
November 1968. GM South African, along with 
other motor vehicle manufacturers, was able to 
obtain exemption from the 1964 job reservation 
determination. An agreement was negotiated with 
the union to significantly reduce the job classifica- 
tions reserved for whites. As a result, GM South 
African has been able to successfully move 760 
nonwhite employes into some of these formerly 
reserved job classifications. This has been a positive 
step toward a broader range of job opportunities 
being made available to all GM employes in South 
Africa. 

Also, on a number of occasions, GM South 
African has applied to the government for permis- 
sion to hire additional African employes. As a 
result, the number of Africans employed in 1971 
ranged approximately 200-3800 higher than the 
levels in mid-1969. In addition, GM South African, 
through the National Association of Automobile 
Manufacturers of South Africa, has petitioned 
against proposed legislation which, if enacted, 
would restrict African job opportunities. 

The situation in South Africa is a crucial one. 
Progress in human equality must be made. General 
Motors is contributing to such progress. I would 
now like to review with you some of the recent 
forward steps that we have taken. 


Progressive Steps Have Been Taken 


Of particular significance is the fact that it is 
now the established policy of GM South African 
that all employes on like work in like classification 
with comparable ability and seniority receive 
equal pay, regardless of race. To implement this 
policy, in the past year the hourly wage rates of 
245 GMSA colored and African employes have 
been substantially increased. The 245 individuals 
received wage rate increases averaging 33 percent. 
Efforts are now under way to broaden the impact 
of our policy by upgrading our nonwhite employes 
through intensified training. 

We continually review the pay structure at GM 
South African. GM South African employes are 
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well paid both in relation to local standards of 
living and to workers in other industries in South 
Africa. 

Other steps taken by GM South African include 
the employment, as previously stated, of five 
colored and one African salaried personnel. While 
the number of such employes is too small, it has 
established a precedent for further progress in this 
area. Since 1970, 119 nonwhite employes at GM 
South African have entered pre-supervisory training. 
From this group 13 have subsequently been 
appointed hourly supervisors of nonwhite 
employes. 

Since Africans are prohibited by law from being 
represented by unions, an African Works Commit- 
tee, elected by African employes at all three GM 
South African plants, has been formed to represent 
African employes in meetings with management 
to discuss matters of mutual interest. I might also 
mention that the meal served daily by the com- 
pany is the same for all employes—and is served 
in like facilities. Both the meal and the facilities 
are above the average for other manufacturing 
operations in the country. 

As part of our current program, the training of 
our nonwhite employes is a necessary element in 
improving their skills. In fact, many of the educa- 
tional and training programs offered by GM South 
African go beyond those programs offered by 
General Motors in other countries of the world. 

GM South African provides training to prepare 
new hires for employment, and on-the-job training 
is constantly carried out for all employes in con- 
nection with normal work assignments. In addi- 
tion, GM South African has started three training 
programs with all costs reimbursed by the company. 

First, a Basic Training Program in reading, 
writing and arithmetic is being held at facilities 
available in the African and colored residential 
areas through adult educational institutions during 
nonworking hours. Also a nonwhite training 
officer has begun in-plant training for nonwhite 
employes who find it difficult to attend outside 
classes. Fifty-six employes have satisfactorily com- 
pleted instruction in these classes. Since South 
African law requires education for whites through 
16 years of age, a similar program for whites is not 
necessary. This is the only GM subsidiary in the 
world which offers such a program. 

Second, a training program to upgrade the 


technical skills of nonwhite employes is offered at 
a new outside vocational school in Port Elizabeth 
during nonworking hours. Subjects offered in- 
clude mathematics, general drawing, communica- 
tions and motivation. Nineteen employes have 
successfully passed an examination on the first 
phase of their training. Twenty-nine white em- 
ployes are also attending cooperative technical 
training classes. 

Third, an Apprentice Training Program has also 
been developed. Four nonwhite repair shop assis- 
tants have completed their first semester of class- 
room work at the vocational school mentioned 
previously and have started on-the-job training. 
After completing their training and successfully 
passing their trade tests, as required under the 
Training of Artisans Act, they will be promoted to 
journeyman status. Fifty-three white employes are 
also in apprentice training in various skilled trades. 

Work has also begun on a Manpower Develop- 
ment Plan which will provide training and devel- 
opment opportunities for all hourly-rate employes. 
Courses offered include human relations and 
leadership development, job instruction, job rela- 
tions and effective speaking. 

All GM South African employes are also eligible 
for membership in the Tuition Refund Plan, thus 
providing them with an opportunity to improve 
their technical and literary skills. Under this Plan, 
tuition fees, books, ete. are provided in advance 
to any employe who wishes to take advantage of 
the Plan. Advance payment of these costs has 
recently been implemented because of the lack of 
colored or African applicants under the Plan 
during 1971. 

In addition, each year over 100 high school 
scholarships are awarded to children of nonwhite 
employes. Further, in order to encourage and assist 
children of African employes to remain in school 
as long as possible, GM South African has intro- 
duced a plan under which the cost of prescribed 
books and school fees for all children of employes 
attending government primary and high schools 
is paid by the company. This plan is of direct 
benefit to African children who, unlike white and 
colored children, must pay for these expenses. We 
expect this program will cover 300 children this 
year. 

Twenty-five years ago, employe benefit plans 
were available only for white employes. GM South 


African employe benefit plans now apply to all 
employes, irrespective of race. These consist of 
group life insurance, medical, sickness and acci- 
dent, and retirement plans. The medical plan at 
GM South African covers not only its employes 
but also their dependents as well as retirees and 
their dependents. All employes also receive a 
thorough pre-hire medical examination, annual 
chest X rays and emergency medical service. 
There are currently two doctors and four nurses, 
two of which are nonwhite, available at our facil- 
ities to administer our programs. 

Except for some limitations under the job res- 
ervation system, any South African employe can 
progress to a higher grade position depending upon 
his ability and job performance. 

In another area of personnel development, GM 
South African has formed a committee to investi- 
gate the possibility of providing recreational 
facilities for nonwhite employes. Such facilities 
are currently available for whites. Meetings have 
been held with the Director of Housing of the Port 
Elizabeth Authority on the subject of acquiring 
land for play fields and other recreational facilities. 


Educational and Financia! 
Assistance Programs 


We recognize the value of rendering financial 
assistance to organizations dedicated to furthering 
the progress of the nonwhite people of South 
Africa. We have contributed to the Community 
Chest, Red Cross, National Cancer Association, 
numerous hospital funds, educational institutions 
and various other nonwhite organizations. 

In 1948, only two percent of GM South African’s 
contributions went to nonwhite organizations, 
with 78 percent to white and 20 percent to organi- 
zations representing all races. In 1971, nonwhite 
contributions increased to nine percent. 

We have re-examined our educational and finan- 
cial assistance programs in order to assure that 
such support is being channeled into constructive, 
worthwhile programs. As a result, GM South 
African has undertaken a program to increase the 
portion of its contribution funds going to non- 
white organizations. In 1972, it is planned that 
nonwhite contributions will represent 29 percent 
of total dollars donated. 

GM currently supports organizations such as 
the Inanda Seminary for Girls, an all-African 


institution, and the South African Institute. of 
Race Relations. Also, we are planning to con- 
tribute to the National Study Loan and Bursary 
Fund for distribution on an equal basis to four 
nonwhite universities in South Africa. Additionally, 
contributions to the Association for the Educa- 
tional and Cultural Advancement of the African 
People of South Africa and the Bureau of Adult 
Literacy are also planned. 

General Motors supports the United States- 
South Africa Leader Exchange Program. This 
Program was organized in 1958 to develop, through 
nongovernmental means, a mutual basis of co- 
operation between professional, business, com- 
munity and religious leaders of all races in the 
United States and South Africa. A Management 
Committee of distinguished South Africans and 
Americans makes the policies and selects the 
exchangees. The Program exchanges both Ameri- 
can and South African leaders, usually for three 
months, and is supported by American and South 
African foundations, corporations and individuals. 

Representatives of General Motors have 
attended recent conferences, both in the U.S. and 
South Africa, and have found this exchange of 
ideas and positions by representatives of the two 
countries to be most helpful. These conferences 
are in addition to our day-to-day contacts with 
other U.S. companies who have operations in 
South Africa. 


GM Operations Will Continue 


General Motors plans to continue to operate in 
South Africa. Some rumors had, unfortunately, 
circulated recently in the South African press that 
General Motors would withdraw from that coun- 
try. These rumors resulted in a lower level of 
vehicle sales and employment—primarily non- 
white—at our operation, and an adverse effect on 
our financial performance. This made little sense. 
Accordingly, the South African press was advised 
that General Motors has every intention of con- 
tinuing its operations in South Africa—in fact, 
that we currently plan to spend $6 million on our 
operations in that country during the next two 
years. These expenditures would provide for new 
passenger car models, as well as replacement and 
modernization of our current facilities. 

In conclusion, we believe the steps taken by 
General Motors during the last year and a half 
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represent substantial progress and constitute an 
affirmative program to bring our nonwhite em- 
ployes closer to the goal of racial equality. 

We recognize our job of improving the economic 
and social status of our nonwhite employes has 


only started and much more must be done, but be 
assured that General Motors has been, and will 
continue to be, in the forefront of progressive 
change in South Africa. 


Discussion Period 


A questioner, recognizing the positive steps 
taken by General Motors in South Africa, asked 
what GM could do further, in view of the South 
African laws, to justify its continued presence in 
that country. Mr. Estes replied that while it is 
obvious that we must live within the laws of South 
Africa, General Motors is doing everything it can 
within the laws to reach equality as soon as possible 
and, in addition, is doing everything it can to get 
the laws changed, including working through its 
employers’ association. 

The same individual questioned how General 
Motors compared to average figures for the manu- 
facturing sector in South Africa which indicated 
wages for white workers 5!% times those for non- 
whites. Mr. Estes indicated that the average wage 
of the white workers at GM South African was 
higher than the average for nonwhite workers, 
owing primarily to the work grade classifications 
attained by the various races. Mr. Estes indicated 
General Motors hoped to advance nonwhite 
workers, the majority of whom were in the lower 
job classifications, to higher classifications through 
the use of training programs. 

Another individual inquired as to the number of 
managerial personnel in South Africa who were 
American, and what was being done to determine 
their attitudes toward the improvement of racial 
conditions in that country. Mr. Estes indicated 
there were 17 U.S. and Canadian citizens employed 
in management positions at GM South African. He 
added that he had visited the General Motors 
facilities in South Africa twice this past year and 
had each time reiterated the policies of General 
Motors. He further indicated General Motors had 
made some personnel changes to insure that the 
Corporation had a fresh viewpoint in order to 
effectively implement GM policies in South Africa. 


He indicated he would make two more trips to 
South Africa this year to further insure General 
Motors is doing everything it can in South Africa. 

In response to a question, Mr. Estes outlined 
the pre-supervisory training program for nonwhites 
currently in operation at GM South African. The 
program involves training of 119 hourly employes. 
Of these, 13 have been made group leaders, the first 
step toward the position of foreman. It is hoped 
that by the end of the year, some of these 18 indi- 
viduals would progress to the next step of foreman. 

An individual asked how far a black could pro- 
gress in General Motors management under the 
present South African law. Mr. Estes reiterated 
that by the end of the year it was hoped to have 
nonwhite foremen at GM South African. He pointed 
out the limitation under current law that non- 
whites can only supervise other nonwhites. Mr. 
Estes indicated that efforts were being made to 
increase the number of nonwhite salaried employes, 
currently six, at General Motors South African, 
and that training and preparation for salaried posi- 
tions was the current problem; he did not believe 
the current law limited nonwhites from progressing 
from their current levels. 

Mr. Estes was asked about a group of institu- 
tional investors that had recently visited South 
Africa and then met with General Motors manage- 
ment. He indicated the group was very construc- 
tive in their comments about the general situation 
in South Africa, and that the exchange of infor- 
mation between the group and General Motors was 
very worthwhile. 

An individual asked what GM was doing to 
change the nonwhite residency law in South Africa. 
Mr. Estes indicated the only thing General Motors 
could do was to keep in contact with the South 
African Government and register our disapproval 


of those laws. He indicated he had done so on his 
last trip to South Africa. He had talked with gov- 
ernment representatives and business leaders, indi- 
cating that General Motors certainly could not 
support and did not believe in the racial policies of 
the Republic of South Africa—and that General 
Motors hoped that South Africa would change 
their feeling about such laws. 

In response to a question as to whether a 
promising South African black who had consider- 
able potential could be transferred out of South 
Africa into one of General Motors other operations, 
Mr. Estes stated that he knew of no reason why 
this could not be done. In response to several 
questions regarding the movement of nonwhites 
into South Africa from GM operations in other 
countries, Mr. Estes reiterated that South African 
law indicates that nonwhites can only supervise 
other nonwhites, and that General Motors had not 
yet tested the actual application of the law. One 
would assume, however, that nonwhites from an- 
other country could supervise nonwhite depart- 
ments at GM South African. 

Another individual asked what General Motors 
is doing to improve the living conditions of the 
nonwhites in South Africa. Mr. Estes replied that 
our main contribution is to continue our program 
of equal pay for equal work and to make better 
jobs available to nonwhites. He indicated that non- 
whites had currently attained positions in ten of 
the eleven work grades. 

In response to a request for a comparison of 
General Motors action with that of Polaroid, Mr. 
Estes pointed out the dissimilarities of the two 
operations in South Africa—Polaroid operating 


through a small local distributor, while General 
Motors maintained a large, wholly-owned manu- 
facturing subsidiary. Mr. Estes indicated he 
believed Polaroid had a good program. The 
General Motors program reflected the needs and 
scope of its industrial operation and, in certain 
respects, goes beyond the Polaroid program. 

An individual asked what steps had been taken 
toward concerted action by American companies 
operating in South Africa. Mr. Estes replied that 
GM South African effected such action through 
the National Association of Automobile Manu- 
facturers of South Africa. He added that the 
management of GM South African was virtually 
in daily contact with many companies regarding 
current personnel policies and the forward steps 
it was trying to implement. 

An individual inquired whether the restraints 
in the employment laws had any effect on operating 
efficiencies. Mr. Estes indicated that this was not 
a current problem. He emphasized that General 
Motors is deeply interested in advancing as many 
nonwhites as it can to the supervisory role. He 
indicated General Motors is equally committed 
to advancing nonwhites into higher job classifi- 
cations through increased education and training. 

Another individual asked whether General 
Motors, as a leader in the field, would welcome 
legislation proposed in the U.S. that would lay 
down requirements for all U.S. businesses oper- 
ating in South Africa. Mr. Estes questioned the 
effectiveness of such laws and indicated his belief 
that all American companies, particularly General 
Motors, are doing everything that can be done in 
South Africa. 
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Stephen H. Fuller 


STEPHEN H. FULLER joined General Motors in No- 
vember 1971 as Vice President in charge of the newly 
created Personnel 
Administration and De- 
velopment Staff. Mr. 
Fuller came to GM after 
a 24-year career at 
Harvard University. 

He received an A.B. 
degree from Ohio Uni- 
versity in 1941, then 
entered Harvard Busi- 
ness School from which 
he received an I.A. 
degree in 1943, an 
M.B.A. in 1947, and a 
doctor of commercial science degree in 1958. He was a 
member of the faculty of business administration at 
Harvard from 1947 to 1961, at which time he was 
named a full professor. From 1964 to 1969, he served 
as Associate Dean for External Affairs. He was on 
leave from Harvard while serving as President of the 
Asian Institute of Management from 1969 to 1971. 

Mr. Fuller is active in a number of management 
development programs overseas, and has special interest 
in and knowledge of the Philippines. In 1971 he was 
presented the Presidential Medal of Merit of the 
Republic of the Philippines. 

Mr. Fuller's present areas of responsibility include 
salaried personnel administration, corporation-wide 
training programs, manpower recruitment, college 
relations, executive development, and General Motors 
Institute. 


SEDAN AAR EE OES TANS NII LIN IONS 


Opportunity for members of minority groups 
has been an active concern of GM management for 
some time. Our efforts have grown apace with the 
increasing national concern over this issue during 
the past decade or so. 

Let me describe briefly for you where we are and 
what we are currently doing about equal employ- 
ment opportunity in General Motors here in the 
United States. 

First, with regard to overall employment— 
minority employment in GM has grown from 
67,000 or 11.2 percent of the work force in 1965 to 
89,000 or 15.1 percent at the end of 1971. Today, 
GM is one of the largest private employers of 
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minority Americans. Very few large companies 
have a higher percentage of minority employment, 
and their operations are more concentrated in 
urban centers than GM which has highly dispersed 
manufacturing operations. Many of our plants are 
located in communities where there are few blacks 
or other minorities in the work force. 

General Motors has actively participated in the 
National Alliance of Businessmen program for 
hiring and training the hard-core unemployed, 
many of whom are from minority groups. Although 
Federal funds have been available, GM elected to 
hire and train these employes without government 
aid. By the end of 1971, GM had hired about 
59,000 hard-core unemployed under the National 
Alliance of Businessmen program. 

As you are aware, even an employe on our 
assembly line earns about $11,000 a year. So, the 
increase in minority employment in our work force 
through the NAB program and regular hiring has 
paid real dividends for a large number of minority 
Americans. 

I wish I could report to you similar progress in 
achieving participation by minorities in our 
salaried and management ranks. Unfortunately, 
this is not the case. We are making progress and 
U.S. salaried minorities in GM increased from 1.7 
percent in 1965 to about 4.1 percent in 1971. But 
we feel the percentage and levels of responsibility 
achieved are still too low. 

The economic climate during the past year and 
a half has resulted in layoffs or reduced hiring at a 
number of our plants. The opportunity for hiring 
new employes has thus been limited and a number 
of minority as well as other employes have been 
laid off in accordance with our union contracts and 
personnel policies. This has slowed our progress in 
minority recruiting during this period. Hopefully, 
an improved economy will provide a better climate 
for our efforts in the coming months. 

A high percentage of GM salaried and manage- 
ment jobs require engineering and technical 
training. Engineers are the largest group of college 
graduates employed by GM. Few minorities and 
women traditionally have studied engineering. For 
a number of years GM has actively recruited at 
predominantly Negro colleges. But these schools 
graduate very few engineers and are not a source 
adequate to meet our needs. Our current efforts are 
focused on this problem and a number of useful 


steps are being taken. 

Several of these involve General Motors 
Institute, a 5-year cooperative engineering college, 
maintained by General Motors to help supply 
needed engineering graduates. 

First, a substantial increase in the minority en- 
rollment in the regular 5-year co-op program has 
already been achieved. Steps have been taken to 
enroll outstanding black and other minority high 
school seniors in this program which leads to a 
B.S. degree in engineering and a good start toward 
a management job in GM. Fifty minority students 
are currently enrolled in this program and we 
expect that this will more than double next year. 

Our early experience in recruiting blacks and 
other minorities for GMI showed that many appli- 
cants were inadequately prepared in high school 
for engineering studies. For this reason we have 
established an experimental pre-freshman program 
called Pre-Engineering and Management. This 
curriculum is designed to provide disadvantaged 
students with training which will allow them to 
qualify to enter the regular engineering degree 
program. Fifty-three minority students are cur- 
rently enrolled in this program. 

Another step we have taken to broaden the 
input of minority students is to establish a two- 
semester program at General Motors Institute 
primarily for liberal arts graduates. The program’s 
purpose is to orient liberal arts and other non- 
technical graduates for employment in industry. 
The curriculum emphasizes manufacturing pro- 
cesses and supervision, production control and other 
courses we believe will be helpful to the non- 
technically trained individual beginning a career 
with General Motors. We anticipate that most of 
the expected enrollment of 100 entering this pro- 
gram in the fall of this year will be from 
predominantly black colleges and minority and 
women graduates from other institutions. 

These three programs will bring minority enroll- 
ment at GMI to an estimated level of more than 
250 next year. As these students complete their 
programs at GMI they will provide a significant 
source of minority college graduates and a major 
supplement to our recruiting efforts on other 
campuses. 

Along with our efforts to hire the disadvantaged 
and qualifiable as well as qualified individuals for 
factory jobs, we have established various programs 


to assist employes who are disadvantaged by lack 
of education or experience. These include adult 
education and other programs to help employes 
who have not finished high school to pass high school 
equivalency tests. Some locations have established 
basic literacy. and elementary math programs. 
Many of the participants in these programs are 
minority Americans. 

Special emphasis is being placed on increasing 
the participation of minorities in the skilled trades. 
Many GM plants have programs designed to in- 
crease the formal educational skills of prospective 
apprentices. These pre-apprentice training pro- 
grams, most of which are administered in 
conjunction with local school systems, emphasize 
the study of mechanical principles and mathe- 
matics. This added schooling has been helpful in 
increasing the number of blacks who enter 
apprenticeships for the skilled trades. 

GM’s employe educational programs also include 
a tuition refund program which reimburses the 
employe in an amount up to $500 per year for 
satisfactory completion of approved courses in 
recognized educational institutions. In 1971, 16,000 
GM employes participated in this program in the 
U.S. and Canada. 

We also have a Corporation-wide management 
training activity designed to help supervisors 
understand the special needs and attitudes of 
minority employes and to encourage them to take 
positive action to speed the upward mobility of 
minorities. The skills of our employes are inven- 
toried regularly to identify those capable of moving 
up to higher positions of responsibility. 

Our efforts in equal employment opportunities 
are not confined to minorities. We are also giving 
priority attention to increasing opportunities for 
employment and advancement of women. While 
GM has made progress in this area, more needs to 
be done. A number of steps have been taken or are 
underway, as indicated by the following: 

e One division that employs a high percentage 
of female production workers has 24 women 
in training to become production supervisors. 

e Women at several plants have entered the 
formerly all male province of the highly paid 
skilled trades in classifications such as 
electrician and die maker. 

e Sixteen women are currently studying to be 
engineers at General Motors Institute and 12 
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are in other GMI programs. (This may not 
sound like many, but it represents progress 
when one considers that there have been only 
3 women graduates since GMI was founded 
in 1919.) 

e We are re-examining the way some of our 
management jobs are structured and staffed 
with the goal of assigning greater respon- 
sibilities to women. 


Our most recent study showed that about 75,000 
or one out of eight General Motors U.S. employes 
were women. About 1,600 of these are in profes- 
sional, managerial or technical classifications. Since 
women traditionally have not gravitated toward 
nor been sought out by companies in the heavy 
manufacturing industries, we have many oppor- 
tunities for further progress in this area. 


Discussion Period 


An individual asked how General Motors was 
doing in other activities, for example sales and 
marketing, to increase minority participation. Mr. 
Fuller stated that the Corporation was very 
actively recruiting and training people in these 
areas. He added that corporate-wide management 
programs are underway for zone marketing man- 
agers to tackle the problems of recruiting and up- 
grading minority people in sales and marketing. 

In response to a question as to whether GM had 
any minority zone managers, Mr. Fuller said that, 
at the present time, there are none, but there are 
70 minority-owned dealerships, of which 16 are 
owned by blacks. 

A question was raised about progress being 
achieved in assisting minority people in attaining 
engineering and professional training at institu- 
tions other than General Motors Institute. Mr. 
Fuller indicated that GM provides approximate- 
ly 1,000 college scholarships a year, but that the 
recipients are selected by the participating col- 
leges. He also said that the Corporation had notified 
these colleges of its desire to assist minority people 
through the scholarship program. Currently, he 
said, 186 GM scholarships are held by minority 


people. In addition, he indicated that five black 
colleges are the direct recipients of such scholar- 
ships. Mr. Fuller also stated that GM, along with 
other firms, is assisting ten black colleges in initiat- 
ing cooperative business and engineering programs. 
Currently, he said the Corporation has both a full 
time chemical engineer at Hampton Institute and 
a financial specialist at Tougaloo College to de- 
velop an accounting program, each for one year. 

Another individual asked if GM had a special 
recruiting arrangement with Atlanta University 
which is the only black university with a graduate 
school of business. Mr. Fuller said that the Corpo- 
ration did and that he had accepted Atlanta Uni- 
versity’s invitation to visit their campus to further 
mutual objectives. He also pointed out that 
General Motors Institute recently conducted a 
seminar to discuss a new Liberal Arts program at 
Flint with the presidents or their representatives 
of twenty-eight black colleges in attendance. At 
that meeting, he stated GM offered its support and 
asked the colleges for their help in trying to locate 
qualified blacks to enter management training 
programs. 


GENERAL MOTORS MINORITY ACTIVITIES 


Abraham S. Venable 


ABRAHAM S. VENABLE, prior to joining General 
Motors, was Director of the U.S. Department of 
Commerce’s Office of 
Minority Business En- 
terprise. In May 1971, 
Mr. Venable joined GM 
in the capacity of Direc- 
tor of Urban Affairs on 
the Industry-Government 
Relations Staff. 

Mr. Venable received 
a B.A. degree in eco- 
nomics in 1951 and a 
M.A. degree in econom- 
ics in 19538 from Howard 
University. He joined 
the U.S. Department of Commerce in 1963 and served 
for a year as a Conciliation Specialist with the Com- 
munity Relations Service. He then was made Director 
of the Affirmative Action Program Staff and served in 
that capacity until 1968, at which time he became a 
Woodrow Wilson Fellow in Urban Affairs at Prince- 
ton University. He returned to the Commerce Depart- 
ment in 1969 and served as Director of the Office of 
Minority Business Enterprise until joining General 
Motors. 

Mr. Venable is the author of several articles dealing 
with black businessmen and has been honored by the 
Department of Commerce for developing plans and 
assisting the expansion of opportunity to blacks and 
other minority citizens. The National Business League 
presented him with its J. P. Napier Award as Govern- 
ment Man of the Year in 1970 and, that same year, he 
also was presented with the Atlanta Business League’s 
Distinguished Service Award. 


FATE LA I 


As has been indicated, General Motors is trying 
to meet the difficult and complex problems of equal 
rights and equal opportunity in a variety of ways. 
The Corporation’s programs from an employment 
and personnel point-of-view have been outlined. 
I would like to explain some of General Motors 
efforts to promote economic equality outside of 
the Corporation. 

In 1969, the U.S. Department of Commerce 
launched a program to establish 100 MESBICs, 
which stands for Minority Enterprise Small Busi- 


ness Investment Companies. These are companies 
owned and operated by established concerns such 
as General Motors. GM committed $1 million to 
establish a GM MESBIC named Motor Enter- 
prises, Inc. The purpose of this investment com- 
pany is to provide “‘seed”’ capital and management 
know-how to help minority Americans establish 
businesses for themselves. 

Under the MESBIC program, the Small Busi- 
ness Administration will loan money to MESBICs 
to reinvest in minority firms. For every dollar 
Motor Enterprises invests in minority-owned busi- 
nesses, the SBA will loan us two dollars for 
reinvestment. In addition, banks and financial 
institutions will invest four dollars for every 
MESBIC investment dollar. Thus, one dollar from 
General Motors generates two more from the SBA. 
These three dollars generate twelve more from the 
financial community— or a total of fifteen dollars 
for investment as a result of the one dollar invested 
in Motor Enterprises. 

Motor Enterprises was the seventh MESBIC 
to be established in the United States and con- 
tinues to be the largest sponsored by one firm. To 
date, Motor Enterprises has approved loans of 
nearly $1.2 million to 57 minority businesses in 26 
cities in the United States. Financial institutions 
have committed nearly $6 million to go with the 
Motor Enterprises loans. 

Motor Enterprises loans generally have been 
limited to cities where our plants are located. 
There is sound reasoning behind this approach. 
The new businesses often require management and 
technical assistance which our GM personnel can 
provide in such areas as production, engineering, 
sales, and finance. 

The personal involvement of GM people in the 
problems of the new businesses is as important as 
the financial assistance. This interaction not only 
helps the recipient but also helps GM people better 
understand the problems and frustrations of the 
black community and other minority groups. 

General Motors is also trying to promote greater 
economic equality through its support of minority- 
owned banks. These minority-owned banks, 
through their investments, provide a hope for 
revitalizing the minority community and for in- 
creased employment opportunities. Since 1969, 
GM has had a program to establish regular deposit 
relationships in a number of these banks. 


Then in early 1971, the government announced 
a campaign to shift $65 million of private sector 
money into minority banks. This included deposits 
of labor unions, foundations, religious, educational 
and social welfare institutions, as well as corpora- 
tions. Of this $65 million program goal, $5 million, 
or about eight percent, was immediately com- 
mitted by one company—General Motors. This 
total involves deposits of Federal tax payments, 
demand deposit accounts and interest bearing 
certificates of deposit. 

General Motors has also tried to improve 
economic equality by support of minority insur- 
ance companies. In response to a General Motors 
request, the Corporation’s primary group life 
insurance carrier has reinsured $250 million of 
GMs life insurance business with two major black- 
owned and operated insurance companies. In ad- 
dition, about $60 million of property damage 
insurance has also been placed through a black- 
owned and operated agency in Detroit. 

While the Corporation strives to promote 
economic equality by these various methods— 
MESBIC loans to minority businesses, support of 
minority banks, and minority insurance com- 
panies—perhaps the most effective way is to buy 
from minority businesses and to assist in their 
development. 

General Motors now does business with a con- 
siderable number of minority companies, and the 
list grows each month. The Corporation continual- 
ly searches for and often assists minority businesses 
that can serve as GM suppliers. 

A firm does not need to be large to be a GM 
supplier. GM depends on about 40,000 suppliers. 
About 93 percent of the suppliers with whom the 
Corporation does $500 or more business in a year 
employ less than 500 people and 80 percent have 
fewer than 100 employes. Some are even one-man 
firms. 

As a direct result of purchasing support and 
management guidance by General Motors, nine 
minority-owned businesses have come into exis- 
tence in the last two year. Our purchases from 
them have amounted to nearly $2 million. The 
ability of these businesses to produce quality 
products and services has justified our confidence 
and support. 

Prior to 1968, GM kept no records of how many 
of its supplier firms were minority owned, but we 


estimate that it was only a small number. Today 
there are hundreds. The vast majority of pur- 
chases from minority firms today would never 
have been made without a conscious, planned and 
determined effort to seek out those companies 
which could provide products or services that GM 
needs. 

More important than the dollar portion of 
these programs is the personal involvement of GM 
people in assisting minority entrepreneurs toward 
their business objectives. Both partners in this 
effort are enriched by this experience. 

In both GM’s MESBIC and supplier programs, 
the goal of our assistance is to help develop strong, 
independent competent businessmen who can be 
competitive and prosper in the marketplace. And 
while we will give them assistance to attain this 
end, it can only be temporary until the minority 
business has developed sufficient business maturity 
to assume an independent position in the economic 
community. 

General Motors has programs in many other 
areas to promote human equality. One such area 
is housing. GM is providing up to $2.3 million in 
interest-free loans to three nonprofit community 
organizations acquiring land for low-cost housing 
projects. The first loan is for up to $1.1 million to 
an organization in Pontiac, Michigan. The second 
is for up to $1 million to an organization in Flint, 
and the third is for about $200,000 to a similar 
group in Lansing, Michigan. 

In addition, General Motors has committed up 
to $1 million to the National Corporation for 
Housing Partnerships, or NCHP. The NCHP was 
authorized under the Federal Housing Act of 1968 
as a joint effort of government and private in- 
dustry to overcome the nation’s shortage of low 
and moderate-income housing. 

These four housing efforts supported by GM 
also will have the potential to provide jobs for 
minority workers and experience for black con- 
tractors as well as better housing for the minority 
community. 

Another area of assistance toward human equal- 
ity is through direct financial support of nonprofit 
social and economic welfare organizations. The 
Opportunities Industrialization Centers of America, 
or OIC, is an organization established to train 
minorities for gainful employment in business and 
industry. This highly successful, nationally known 


organization is the first manpower self-help train- 
ing organization of its kind in the nation. 

Until 1971, GM financial assistance to OIC was 
directed primarily to the local operations in our 
plant cities. But in 1971, the Corporation helped 
to establish an automotive mechanics training 
center in Philadelphia in addition to continuing 
support of local OICs. 

General Motors also makes substantial con- 
tributions to other groups aimed toward improving 
the economic and social conditions of minorities. 
GM’s total support of charitable, service and 
economic welfare organizations amounted to about 
$8 million in 1971. General Motors supports many 
such groups working toward solution of the prob- 
lems of minorities and the cities, including: 

e New Detroit, Inc. (Detroit’s urban coalition) ; 

e The Interracial Council for Business Oppor- 
tunity; 

The National Urban League; 

The National Urban Coalition; 

The United Negro College Fund; 

Over 100 local community funds throughout 
the U.S. 


All of the programs I have mentioned today— 
Motor Enterprises, the minority bank program, 
the minority insurance program, suppliers assist- 
ance, housing, and social and economic welfare 
assistance—are trying to provide the economic 
foundation for progress toward human equality. 

The fact that equality is difficult to achieve does 
not diminish the importance of achieving it. Today 
all minorities—blacks, Indians, and people of 
Spanish origin—are being urged to forget their 
grievances and put America first. The problem is 
that America has not fully recognized that special 
assistance and support is necessary to get minori- 
ties to the level of equality. 

Our goal at General Motors is to help give all 
minorities a reason to put America first—so 
that America builds them up after neglecting them 
for so long—so that we make sure all our citizens 
are first-class. 

While there is a long, long way to go before 
minority Americans share equally the benefits of 
free enterprise, that day is coming. I assure you 
that General Motors and I are working every day 
to hasten it. 


Discussion Period 


A question was asked as to how General Motors 
was helping New Detroit. Mr. Venable stated that 
Mr. J. M. Roche, former chairman of General 
Motors, was an initial organizer of New Detroit, 
Inc., that he had involved himself extensively in 
its operation, and had committed the Corporation 
to an active role in a number of ways. Mr. Venable 
added that GM has been involved in providing 


not only financial but program and staff assistance 
to this group and continues to support the activi- 
ties of this worthwhile organization. He indicated 
further that Mr. Roche recently had accepted the 
position of Co-Chairman of the National Urban 
Coalition, and that New Detroit, Inc. is a local 
affiliate of this national organization. 
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S&6& CUSTOMER ACTIVITIES 


Mack W. Worden 


Mack W. WoRDEN joined General Motors with the 
Chevrolet Motor Division in 1946 as a parts and 
accessories representative 
in Kansas City. Three 
years later he was pro- 
moted to business mana- 
ger for Chevrolet’s 
Kansas City Zone and 
in 1953 was named 
business manager for 
the Division’s midwest 
region. The following 
year he moved to Chev- 
rolet’s Detroit office as 
assistant national sales 
promotion manager, and 


later became national business manager and national 
owner relations manager. In 1961 he returned to 
Kansas City as assistant regional manager for the 
midwest region. 

Mr. Worden was promoted to Assistant General 
Sales Manager in charge of Marketing for Oldsmobile 
Division in 1968, and three years later became Olds- 
mobile General Sales Manager. He then was trans- 
ferred to the Central Office and appointed Director of 
the Marketing Staff. He was serving in that position 
when elected a Vice President in charge of Marketing 
Staff in 1969. 


A graduate of the University of Wichita, Mr. 


Worden is a member of seven of the Corporation’s top 
policy groups— Marketing, General Engine, House- 
hold Appliance, Engineering, Industrial Relations, 
Personnel Administration and Development, and 
Public Relations. He serves on the Board of Regents of 
General Motors Institute and is a Director of the 
Highway Users Federation for Safety and Mobility. 


ELLA I NSN EE 


Today General Motors faces many challenges. 
Perhaps the greatest of all is anticipating and 
satisfying the growing needs and desires of our 
customers. 

Three principal issues are associated with most 
of the criticism that has been directed toward the 
automobile industry during the past few years. 
These issues include safety, pollution and con- 
sumerism. As indicated this morning, substantial, 
measurable progress in safety and pollution has 
been made, and it will continue. 

Consumerism, as we all know, has intensified 


in recent years, partly attributable to a more 
educated and discriminating customer, but also 
reflecting a change in consumer attitudes. Today’s 
consumer wants more than just a wide variety of 
models and optional equipment—he wants better, 
more dependable products. He wants the manu- 
facturer to stand behind the product with a 
warranty that is understandable to all parties. He 
also wants products that are easier and less costly 
to repair. He wants more built-in safety along with 
products that do not contribute to a deterioration 
of our environment. In short, the consumer wants 
a good product which performs well over reason- 
ably long periods of time without unusual cost 
and inconvenience—and all for a price that he can 
afford. 

It has always been and is today General Motors 
objective to design and build sound, durable and 
reliable products of the highest quality. In addition, 
we feel our most important objective is to retain 
customer satisfaction and the loyalty of the owners 
who buy and use General Motors products. We 
also recognize, however, that this objective con- 
tinues to pose many challenges. We do have 
problems, and we are working hard to solve them. 

It is also important to point out that consumer- 
ism cannot be dealt with by the automobile 
manufacturer alone. It is a job for both the manu- 
facturer and the dealer working together. 

The challenge related to consumerism can be 
put into perspective by examining the basic rights 
of the consumer. Ten years ago, President Kennedy 
said the consumer has four basic rights. These are: 
(1) the right to safety, (2) the right to be informed, 
(3) the right to choose, and (4) the right to be 
heard. 

At General Motors we believe in these rights, 
and we also believe there is a fifth consumer right 
—the right to his money’s worth. At General 
Motors we feel we are meeting the test of satisfying 
the consumers’ rights. 

I don’t believe the first three basic rights have 
been an issue in the recent intensification of con- 
sumerism. As to safety, substantial progress has 
been and continues to be made. The vehicle fatality 
rate in the United States has been declining in 
recent years and is lower than any major country 
in the world. As to the right to be informed, I know 
of no product today about which the consumer 
has more information than the automobile. And 


as to choice, the automobile industry presents the 
potential car buyer in the United States with an 
enormous range of over 400 different models in- 
cluding imports for 1972. I do believe the fourth 
and fifth basic rights of the consumer have been 
at issue—the “‘right to be heard” and the “right 
to his money’s worth.’’ Let me review some of the 
marketing activities of General Motors which re- 
late to the fourth and fifth basic rights. 

As many of you know, General Motors ears and 
trucks are marketed almost exclusively through 
individual retail car and truck dealers in the United 
States and Canada and through individual dis- 
tributors and retail dealers overseas. There are 
about 21,500 retail General Motors dealers and 
distributors throughout the world with over 45,800 
franchises. These dealers operate as independent 
competitive businessmen and provide the customer 
with a broad base for selection of both product and 
dealer. They are the custodians of our product 
goodwill and in that respect are our representatives 
to our customers. 

At this point, I would like to note that General 
Motors is continuing its efforts to locate potential 
minority dealers. We think you will be interested 
in knowing that these efforts have resulted in 
providing an opportunity for 70 minority 
Americans to become General Motors car dealers. 
Sixteen of this number are black dealers. This 
compares to only two just three years ago. This 
is progress, but not enough. 

In the search for qualified minority candidates 
for additional dealerships, we have difficulty 
finding those with necessary capital or manage- 
ment experience. When we establish a new dealer, 
we do not want him to fail; we want him to be 
successful. We do a man no favor if we make a 
failure of him. In this respect, our Motors Holding 
Division assists in providing capital for otherwise 
qualified persons desiring to become dealers, in- 
cluding minority candidates. We also are 
developing an extensive training program for 
minority dealer candidates, and the first class in 
this program is expected to start May 1 of this year. 

Going back to our present marketing activities, 
the General Motors dealer franchise agreement is 
the foundation upon which each individual GM 
dealership is built. The network of franchised 
dealers has provided the most efficient means for 
marketing and servicing GM vehicles. Under the 
sales and service agreement offered by GM, dealers 
are individual businessmen free to sell to any 
customer regardless of where the customer is 


located. We feel that GM dealers are the finest 
retail organization in the country. Yet, there con- 
tinue to be reported customer complaints that are 
not resolved at the dealer level—a problem area on 
which both GM and dealers are working together 
and hope to resolve. 

General Motors works very closely with its 
dealer organization since it is the dealer and his 
organization that importantly influence customer 
satisfaction with our products, particularly in the 
area of service and the administration of the man- 
ufacturer’s warranty. The dealer is the first and 
most important link in the communication be- 
tween GM and the consumer. 

In order to further assure the customer’s right 
to be heard, General Motors, in the Owner’s Man- 
ual delivered with every new GM vehicle, outlines 
the following three-step procedure by which the 
customer may communicate with us in the event 
a warranty matter or some other situation is not 
handled to his satisfaction: 

(1) Diseuss the problem with a member of deal- 

ership management. 

(2) If the dealer cannot readily resolve the 
problem, contact the GM Car Division Zone 
Office—the addresses and telephone num- 
bers are listed in the Owner’s Manual. 

(3) If the first two steps are unsuccessful, 
contact the GM Car Division’s Central 
Office Customer Services Department at the 
address shown. 

We are also cooperating with over 200 Better 
Business Bureaus and independent consumer agen- 
cies throughout the country, in addition to con- 
sumer related activities of local newspapers. We 
have given them complete information on how to 
process any complaint about any General Motors 
product. 

In early 1971, GM initiated a special 90-day 
customer relations test program in the Chicago 
area—the ‘‘Open-Line’’—whereby customers 
could dial direct, toll-free, the Corporation’s Owner 
Relations Department in Detroit to make com- 
ments and suggestions, ask questions or discuss 
any problems they may have about the GM 
product they own. 

Results of the program were quite revealing. 
Although less than 100 calls per day were received 
in Detroit, the number of local calls to Chicago 
zone offices increased a great deal. This indicated 
that our three-step procedure is understood by and 
is acceptable to the owners of our products. How- 
ever, it was evident that additional manpower 
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was needed in the zones to handle this increased 
level of owner interest. This has been accomplished 
in the very large metropolitan zones, including 
Chicago, where the largest number of our owners 
reside. 

We feel that our efforts and established pro- 
cedures, designed to “let the customers be heard,”’ 
are responsive to that right of the consumer. 
However, it is at the dealer level that we have the 
key point of communication. If communications 
are good there, customer satisfaction can be op- 
timized. 

To strengthen dealerships in this respect, car 
divisions and GM personnel hold special meetings 
with dealership employes. The purpose is to create 
a renewed awareness of the importance of treating 
people as they themselves would want to be treated, 
stressing the benefits to every employe, regardless 
of his job within the dealership, and, of maintaining 
good owner relations. During the past three years, 
4,086 such meetings have been held and were 
attended by a total of 136,674 dealer employes. A new 
series of such meetings is currently being scheduled. 

In addition to communicating more effectively 
with the consumer, General Motors is also con- 
cerned with providing him with greater value— 
his “‘money’s worth.” This greater value is not 
confined to the products we sell, but also includes 
the services the customer receives at the dealership. 

As I said before, the consumer wants a good 
product which performs well over a reasonably 
long period of time without unusual costs and 
inconvenience—and all for a price that he can 
afford. 

Even though GM’s quality control and testing 
programs are far better today than ever before, 
it still isn’t possible to assure that every car off the 
production line is a perfect vehicle. GM passenger 
cars average more than 14,000 parts each and, in 
addition, there are large numbers of options and 
accessories available. Reliable as our systems are, 
and they are as good as those for any commercial 
product, we are still working toward the goal of 
perfection. 

In order to improve the quality of our products, 
GM holds internal engineering and service clinics 
aimed at improving vehicle quality and reducing 
service and repair costs. Product problems re- 
ceived from field reports and warranty claims are 
reviewed regularly in monthly meetings by mem- 


bers of Corporate and Divisional management. We 
also conduct an Annual Serviceability Symposium 
where various components which are involved in 
service complaints are displayed and evaluated. 
This activity over the past four years has resulted 
in substantial benefits for GM customers through 
the incorporation of design changes which im- 
proved accessibility and servicing of units and 
components. In addition to these formal programs, 
service personnel have a voice in the development, 
design and manufacture of our vehicles. 

Another area in which GM has made product 
value improvements is in the area of repairability 
and serviceability. 

GM introduced several innovations in bumper 
design on most regular-size 1972 cars. General 
Motors also has improved the match of bumper 
heights on many 1972 models. These improve- 
ments are transitional, however, and will lead to 
even better systems on 1973 cars. 

Additional programs to improve repairability 
were also under way during 1971, and are being 
continued. One involves parts not directly in- 
volved in a collision, but which are often damaged 
because of their location. Horns, batteries and air 
conditioning components are typical examples. By 
moving these parts to areas less vulnerable to 
impact, damage may, in many instances, be 
lessened. In spite of these programs, problems with 
our products in the hands of consumers do occur. 

The efficient operation of our dealer service 
departments importantly affects customer satis~ 
faction with GM products and establishes a high 
level of owner loyalty toward the dealer. Our 
dealer franchise agreement, entitled the ‘Dealer 
Sales and Service Agreement,” includes equal 
emphasis on both functions at the dealership. Ina 
desire to assist dealers to further improve service 
to GM owners, a program was initiated in May of 
1971 that provides a uniform and_ simplified 
measurement of the dealer’s service operation. 
This program will provide every GM dealer with 
an annual evaluation of the operation of his service 
department and will also provide specific recom- 
mendations in those areas where improvement 
should be made. 

Another program to improve the condition of 
new cars when delivered was introduced in March 
1971. This involved payment by the division to the 
dealer for new car conditioning performed when a 


car is prepared for delivery. Since full payment for 
new car conditioning is assured, marked improve- 
ment in quality and completeness of the prepara- 
tion has resulted. 

In order to provide improved service to their 
customers, 5,864 GM dealers spent approximately 
$655 million for new or improved facilities during 
the five-year period 1967 through 1971. This 
added over 253 million square feet of land and 
over 32 million square feet of building area. 
Seventy-five percent of the building area, and 35 
percent of the outside area, is being used to 
satisfy customers’ service requirements. But even 
the best facilities possible will not guarantee good 
service. 

Additional factors in providing the customer 
with good service at reasonable prices include 
improved service and maintenance procedures, 
better parts availability, practical warranties and 
better trained service technicians. 

GM recently established a Service Research and 
Development Section which is responsible for the 
development of information, procedures and tech- 
niques which will enable dealers to further improve 
their skills in accurately and promptly diagnosing 
vehicle problems, as well as to improve their 
service and repair capabilities. To achieve these 
ends, this Section will continually research new, 
as well as existing procedures and equipment 
related to diagnosis and repair. 

GM consolidated its parts distribution activities 
into the General Motors Parts Division in 1969 in 
order to more effectively procure and distribute 
replacement parts to car dealers through a net- 
work of parts distribution centers. These centers 
are linked through a computer system. When 
a part is ordered for a car that is inoperative 
and that part is not in stock at a dealer’s local 
distribution center, it is immediately shipped from 
the closest center where it is available. Consumers 
benefit by obtaining parts more rapidly with a 
quicker return of their car to service. General 
Motors management reviews at least monthly 
with Divisional management the status of parts 
availability and any special back order situations. 

Turning to new car and truck warranties, 
General Motors has made a special effort to sim- 
plify the GM warranty and, therefore, make it 
more understandable to the consumer. To do so, 
the provisions of the 1971 and 1972 warranties 


have been grouped under the following categories: 
e Manufacturer’s Obligations 
e Owner’s Obligations 
e What to Do If There is a Question Regarding 
Warranty 

e What is Warranted and For How Long 

e What is Not Covered by the Warranty (for 
example, the warranty does not cover such 
things as replacement of normal maintenance 
parts, failures due to misuse or cars on which 
the odometer mileage has been altered.) 

We feel that this clarification has not only pro- 
vided improved communications between GM and 
the consumer but has also helped the consumer to 
know what he is receiving when he buys a General 
Motors product. 

Also as in the past, the owner of a GM vehicle 
is. not restricted to obtaining warranty service 
from the selling dealer. He may obtain the required 
service from any authorized dealer handling his 
make of vehicle. In addition, General Motors does 
not disclaim the warranties of merchantability and 
fitness for a particular purpose. 

GM has also made an important contribution 
in the area of training for service technicians. We 
have 30 Training Centers throughout the United 
States, which since 1953 have provided over 73 
million hours of instruction to dealers, sales and 
service managers, mechanics and other service 
employes. In 1971, there were 110,000 auto me- 
chanics enrolled in courses offered through the GM 
Training Centers. These Training Centers employ 
approximately 255 skilled, full-time instructors 
and are operated at GM expense. 

Also in this area, our Chevrolet Division has 
instituted a program using mobile vans completely 
outfitted with service tools and audio-visual equip- 
ment to provide dealership technicians with the 
latest techniques in diagnostic and service 
procedures. 

Our efforts go beyond the scope of our own 
operations. The Automobile Manufacturers 
Association (AMA), of which GM is a member, 
and the National Automobile Dealers Association 
(NADA) are working on a voluntary certification 
program for general auto mechanics. The goal of 
this effort is to certify mechanics after they have 
met the established requirements. Generally, 
dealers and independent garage owners would seek 
to employ the certified mechanics, thus raising the 
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quality and status of mechanics. The results should 
be that the consumers will receive better service. 
Because of its ultimate benefit to our consumers, 
GM is supporting this program, financially and 
otherwise. 

But GM, other automobile manufacturers, and 
dealer associations cannot do the whole job. 
Dealers must focus on customer satisfaction, 
gearing their operations to respond to his needs. 
Service can be no sideline in the dealership. Today, 
the automobile is entrenched as an essential part 
of American life and is more utility than luxury. 
This fact has to be recognized by dealers just as we 
at GM recognize it. Dealers and manufacturers 
together can never assure customer satisfaction 
even with the assistance of independent garages 
and service stations unless the customer himself 
voluntarily becomes involved. Satisfactory opera- 
tion of a vehicle requires certain routine scheduled 
maintenance such as lubrication, oil changes and 
tune-ups. Unless the customer provides for this 
maintenance, he will ultimately be dissatisfied when 


his car fails for lack of care. General Motors is 
working diligently to point out the importance of 
routine maintenance to the owners of its products. 

In conclusion, I would like to make a final 
observation. The drive of General Motors to im- 
prove product quality and product service efforts 
is bringing results. Contrary to some reported 
statements, GM has not experienced an increase 
in owner complaints. As a result of the programs 
discussed today, we have experienced a reduction 
in owner complaints in 1971. 

We are vitally concerned with giving the con- 
sumer the highest value for every transportation 
dollar he spends. We want those who buy and use 
our products to be pleased with them and the 
type of service they receive. Words alone are not 
enough. Our performance in this area over the 
years has been well reflected by the acceptance and 
purchase of GM products by the public. 

This is a business way of life with us. We know 
our future depends on treating consumers as people, 
and not simply people as consumers. 


Discussion Period 


Prior to presentation of his formal remarks, Mr. 
Worden supplemented the preceding discussion of 
the Corporation’s minority activities. He indicated 
that the Manager of the GM Dealer Development 
Program, a black man, is currently conducting 
meetings with GM’s entire wholesale organization 
for the purpose of increasing the representation of 
blacks in the Corporation’s dealer organization. 
Further, a 30-week District Manager and Service 
Representative course is now being conducted 
at General Motors Institute. Enrollment of 49 
students includes 10 blacks. 

In response to a question concerning General 
Motors strength in meeting foreign competition 
in the low and medium priced range, Mr. Worden 
stated that it centered on the excellent product 
offerings by General Motors in this field. He stated 
that the competitively priced Vega meets the 
import competition directly, and that the Nova 
and similar offerings are attractive alternatives. 
Mr. Worden indicated further that since approxi- 
mately one-half of the buyers in this particular 


market are first-time new car buyers, a high 
quality, competitively priced product, backed by 
proper sales and service provides a real challenge 
to foreign competition. 

A question was asked if anything is being done 
to encourage those car owners who prefer to per- 
form their own repair work. Mr. Worden stated 
that the car divisions have included in their owner 
manuals information to assist owners in diagnosing 
and correcting certain operating problems should 
they occur. He indicated further that the Cor- 
poration was not presently considering any self- 
repair facility independent of the dealer organization 
for car owners, but that independent operators 
were active in this field. 

In response to an observation concerning the 
quality of first-time dealer repairs as related to 
improved customer relations, Mr. Worden 
responded that even better diagnostic procedures 
were essential to improve car repairability and 
customer satisfaction. 


CLOSING REMARKS—AN AGENDA FOR ACTION 


Richard C. Gerstenberg 


RICHARD C. GERSTENBERG joined General Motors 
in 1932 as a timekeeper with the Frigidaire Division, 
shortly after graduating 
from the University of 
Michigan with a bache- 
lor of arts degree. He was 
transferred to the Fisher 
Body Division, Detroit, 
in 1934 and two years 
later joined GM’s Fi- 
nancial Staff. In 1949, 
he was named Assistant 
Comptroller and, in 
1956, became Treasurer 
of General Motors. 

Mr. Gerstenberg was 
elected Vice President in charge of the Financial Staff 
in 1960. He was elected Executive Vice President— 
Finance and a member of the Board of Directors in 
1967. Three years later he was elected Vice Chairman 
of the Board and Chairman of the Corporation’s 
Finance Committee. His election as Chairman and 
Chief Executive Officer of GM was effective January 
PMI97 2. 

Active in the educational field, Mr. Gerstenberg is a 
member of the Visiting Committee for the Harvard 
Business School and the University of Michigan 
Graduate School of Business Administration. He also 
is a Director of the United Negro College Fund, Inc. 
and is presently Chairman of the UNCF Corporate 
Campaign Committee. In addition, he is a member of 
the Business Council and serves on the Board of 
Trustees and as Vice Chairman of New Detroit, Inc. 


You have now heard all the presentations we 
scheduled. We have covered a lot of ground, and 
you have been most attentive. 

There is little information that I can add to the 
presentations you have heard today. They and the 
question-and-answer periods seem to have covered 
the subjects thoroughly. We hope this Conference 
has given you a fuller understanding of the breadth 
and the depth of GM’s commitment to advancing 
our country’s social objectives. 

I want to thank you—each and every one of you 
—for taking the time to come here and for showing 
so keen an interest in our efforts. 

As you have seen, the men and women of 
General Motors are working hard in these areas, 


and the work is difficult. In many fields, both 
technical and social, we are breaking new trails. 
Achievements in these areas are not as easily 
measured as those in sales, for instance. So I speak 
for all these men and women of GM under Ed 
Cole’s daily direction when I say that a great part 
of the satisfaction we draw from our efforts comes 
from the interest and support we receive from you. 

What we have shown you today are elements in 
what we regard as GM’s agenda for action, our 
concentrated program to assure that GM lives up 
to the full expectations of the public we serve. 

For my part, I would like to add a few footnotes 
to these excellent presentations. 


The Cost of Concern 


The work we are doing in several of these areas 
of social concern—especially in automotive safety 
and the protection of our environment—is costly. 
Last year, for example, GM spent $237 million to 
control automotive emissions and air and water 
pollution from our plants in the United States. 
This year, we expect to spend over $300 million 
for these same purposes. 

We must see these numbers in perspective. 
These are the expenditures of only one company. 
Others in our industry are also spending great 
sums for the same purposes. Two years ago, when 
GM’s spending for air-pollution control was only 
half of what it is now, it was more than what all 
governmental agencies— Federal, state, and local— 
were spending. 

It should concern every citizen that we are 
spending these funds even though, as Mr. Stark- 
man has shown, we do not now see how, in the 
case of automotive emissions, we will be able to 
meet the standards the government has set for our 
1975 and 1976 vehicles. We are trying earnestly, 
as these substantial expenditures testify, but we 
do not at this time have the complete solution. 

As responsible managers, we are haunted every 
day by the thought that all these efforts may fall 
short of the stringent standards. That is, we may 
take all this money, money that could be spent for 
other worthwhile purposes, and expend it in a 
search to meet a standard that, in any case, may 
not be commensurate with its cost. 

We have made considerable progress to date, 
and further progress is assured. Yet because of the 
way the law is written, we are in a situation where 
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only a full 90 percent reduction from 1970-1971 
levels is legally acceptable. 

First of all, we must understand that environ- 
mentalists disagree as to what exactly is the proper 
level of air quality. How clean is clean? A great 
deal of what we call air pollution comes from 
natural sources and the everyday necessities of 
life, like home heating. Not only is there disagree- 
ment as to the proper standard, but there is no 
real estimate of the cost to our society to achieve 
the arbitrary goals that are set for us. 

But we do know some facts and figures. Our 
1973 cars will achieve better than a 50 percent 
reduction in nitrogen oxide, more than a 70 percent 
reduction in carbon monoxide, and more than a 90 
percent reduction in hydrocarbons, as compared 
with the uncontrolled cars of 1960. You have seen 
in our exhibit the several kinds of emission-control 
equipment we have added to, and integrated into, 
our cars. This has added cost to the customer, not 
only in the purchase price, but in higher mainte- 
nance and operating expenses. 

Now, looking ahead, the National Academy of 
Sciences has reported to the Environmental Pro- 
tection Agency and to Congress that the additional 
equipment to be added to the 1973 models to meet 
the 1975 standards might add another $214 to the 
initial cost of each vehicle, along with other added 
costs for fuel and maintenance. 

Even if we assume a low figure—say $200 per 
car—and consider that ten million cars are now 
sold every year, this amounts to an expenditure 
by the American public of $2 billion every year, in 
addition to increased maintenance and fuel costs. 
We must ask ourselves, is this the best use of our 
resources, or could this $2 billion—or at least a 
good part of it—be better applied to the solution 
of our society’s other serious problems. 

This is just to control emissions. In addition, 
equipment added to meet safety standards has 
also increased the cost of the vehicle; and there 
is more to come. Seat belts, for example, do a very 
effective job of reducing injuries, if they are 
used. When seat belts were available as an option, 
relatively few of our customers cared enough to 
buy them. Today, however, they are standard 
equipment—that is, everybody pays for them— 
but only about 30 percent use the lap belts and 
only 4 percent the shoulder belts. Now, as you 
have seen, the government is mandating the instal- 


lation of passive-restraint systems for all 1976- 
model cars. This will impose extra costs upon the 
customer and without, in our opinion, sufficient 
evidence that the new system, compared with the 
effective seat-belt system, will work as it should. 

We in the automobile industry face the serious 
question of whether the extra cost of meeting all 
these governmental standards will price our prod- 
ucts beyond the reach, not only of those who want 
them, but of those who need them—men and 
women who require a car for their jobs or to main- 
tain their standard of daily life. The question of 
costs versus benefits weighs very heavily upon us. 
We wish we could make the American consumer 
more aware of the price he must ultimately pay. 


Preparing For Tomorrow 


In General Motors, we care a great deal about 
tomorrow. We know that science and technology 
will open the way to future progress. Ed Cole 
spoke of this earlier. And we want to keep abreast 
of change. 

Since we last met, GM, upon the advice of the 
Public Policy Committee of our Board, has estab- 
lished a Science Advisory Committee. We found 
and enlisted some of America’s best scientists. We 
asked them to help our Corporation respond to the 
demands of our rapidly advancing society. Some 
of these men are known to you. The Chairman of 
the Science Advisory Committee is Dr. Charles H. 
Townes, a Nobel Prize physicist of the University 
of California. The other members are also highly 
distinguished, and equally qualified. They are: Dr. 
Raymond F. Baddour, Head of the Department 
of Chemical Engineering and Director of the 
Environmental Laboratory at Massachusetts Insti- 
tute of Technology; Dr. Lee A. DuBridge, former 
Science Adviser to President Nixon and former 
President of California Institute of Technology; Dr. 
Martin Goland, President of the Southwest Research 
Institute; Dr. Robert 8. Morison, Professor of 
Science and Society in the Program on Science, 
Technology and Society, and Professor of Biology 
at Cornell University; and Dr. Robert L. Sproull, 
President of the University of Rochester. 

We asked these foremost scientists to take a 
good hard look at our operations, with special 
emphasis on our research activities. We asked 
them to give us an appraisal of our efforts, and to 
recommend to us what more we ought to be 


doing. Now a year is out. They have looked at us. 
They have made recommendations; and today I 
can tell you General Motors has acted upon these 
recommendations. 

In the vital area of research, the Committee 
told us they were impressed by GM’s capabilities 
and efforts to respond to the problems before us. 
They felt that GM was carrying out first-class 
development and engineering. On the other hand, 
they expressed concern that our present resources 
in research would not be entirely adequate to 
continue to deal with our current problems and, 
at the same time, deal with future problems in the 
rapidly changing world of science. The Committee 
observed that today’s problems were requiring 
such extensive attention that not enough work was 
being done on the problems of tomorrow. So, the 
Science Advisory Committee recommended that 
GM engage much more staff in long-range 
advanced research. 

Today, I can announce that we are beginning 
a major expansion of the General Motors Research 
Laboratories over the next several years. We will 
substantially expand our research staff, especially 
in the areas of atmospheric and bio-medical re- 
search, the behavioral sciences, and transportation 
and urban planning. Our research staff now num- 
bers more than 1,500 people, here at the Tech 
Center. About 500 are professional researchers. 
The other 1,000 provide essential supporting ser- 
vices. In addition, we have a complete engineering 
staff here and complete engineering activities 
throughout all our operating divisions scattered 
all across the country. Over the next five years we 
are planning to expand our professional researchers 
by almost 50 percent, and we will provide them 
with proper supporting staff and facilities. This 
will be one part of our investment to make GM 
better prepared for tomorrow. 

Gentlemen, the slogan of the Research Labora- 
tories is “Imagine a Better Tomorrow ... We 
Do.” By this exciting new program, we do imagine 
a better tomorrow; better for our whole society, 
and better for General Motors, and we are in- 
vesting money and manpower to make it happen. 
It is another element of our agenda for action 
that you should know about. 


Toward Equal Opportunity 
Mr. Fuller and Mr. Venable have told you of 


our efforts in minority employment and minority 
enterprise. There is little I can add, except to 
reiterate our commitment to equality. I want to 
assure you today that on this subject we speak the 
same within General Motors as we do outside. We 
regard equal employment opportunity as both a 
moral and a legal issue. We are determined to do 
what is right, both morally and legally. Last week, 
in the first talk I made as Chairman of General 
Motors to a group of our managers and employes, 
I said this about equal employment—and I re- 
peated it yesterday morning to all our personnel 
directors. I want to read it to you: 

““As you are all aware, the policy of General 
Motors Corporation is that everyone will be 
given an equal opportunity in employment 
without regard to his or her race, religion, or 
national origin. This is the policy of General 
Motors, and every member of management 
must implement this policy. 

“Now, there may be many personal prejudices 
in connection with this problem. These are 
being expressed in different ways throughout 
the country, and each person is entitled to his 
own opinion. However, the position of GM in 
these matters is unmistakably clear: there is 
no room for prejudice in General Motors—and 
we mean just that. If we have any person at 
management level in any GM facility who can- 
not function within this policy, or is not giving 
it full attention, then he will simply no longer 
be able to work for General Motors.”’ 

This may seem to be strong language, but I 
assure you it is no stronger than our conviction. 
We are determined that equal employment oppor- 
tunity be not only a policy but a fact in every 
plant and every office of General Motors. 

Mr. Estes has told you about the hard uphill 
progress we are making in South Africa. Our 
progress to date is not what we would like it to be. 
It is significant, however. Everyone familiar with 
South Africa recognizes that the restraints to 
racial equality are extremely difficult to eliminate. 
They are deep-rooted, both in law and in the long- 
standing educational and social disadvantages 
suffered by the nonwhite population. No one, 
therefore, should believe that racial equality can 
be achieved easily or quickly. But neither should 
anyone doubt that its achievement is inevitable. 
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We know that, and we believe that what we are 
doing in South Africa is helping the inevitable 
happen sooner. 

This is how we feel about it, and I want to tell 
you today that in a few weeks I will go to South 
Africa. I will visit our operations there; I will talk 
to our employes, and I hope to some of the com- 
munity leaders. I will do this to assure myself that 
General Motors is doing everything that it can to 
hasten the day of equality. 


Safer Cars Not Enough 


In the area of automotive safety, you have seen 
a small part of the enormous efforts by General 
Motors to make its cars even safer. 

We are extremely gratified at the great reduc- 
tions that have been achieved in highway fatality 
rates. Preliminary figures for last year indicate the 
number of deaths per hundred million vehicle 
miles has dropped to an all-time low of 4.7. In 
1934, this was 16.7. It was still as high as 7.0 in 
19538. The 4.7 in 1971 is down from 4.9 in 1970 
and 5.2 in 1969. Even this, of course, is too many, 
but it is undeniable progress. And the record in 
many states is even more impressive. 

It is often overlooked that there is a great 
variance between the rates in different states. For 
the last full year for which figures are available— 
1970—for example, Rhode Island had a rate of 
only 3.0. In New Mexico, the rate was 7.6. Now, 
we know there are significant differences between 
these two states, in topography and population 
density, for example. But there are also substantial 
differences in the death rates between states that 
adjoin each other, where topography and density 
would not explain the differences. For example, it 
was 4.8 in Indiana and 4.2 in neighboring Illinois. 
The rate in Connecticut was only 2.7, but across 
the border in New York it was 4.5. 

Now, we did not design one car for Connecticut 
and another for New York. There is little differ- 
ence between the cars that are driven in one state 
as against another. I think these statistics make it 
abundantly clear that the auto is not the only 
element of highway safety. The difference in the 
highway safety records achieved by some states 
clearly points to the other elements of highway 
safety: the driver, the road, the laws and their 
enforcement. The industry has come a long way 
in making the automobile safer. But we must, as 


a nation, pay greater attention to such areas as 
compulsory vehicle inspection, to better traffic 
laws, to the stricter enforcement of these laws, to 
better highway design and construction, to better 
driver education, and to other factors. 

We can never speak about our progress, in any 
area of social concern, without acknowledging that 
we have still a long way to go. We like to think, 
however, and we hope you agree, that GM is trying 
its best to do all that it should in balancing our 
responsibilities to society with those traditional 
obligations we owe as managers to our customers, 
to our employes, to the owners of our business, 
and to all with whom we deal. 


The Balance of Responsibilities 


I am new to the job of Chairman, but I am not 
new to the problems of this office. Every manager 
of General Motors, every day of his working life, 
must face up to these responsibilities and find the 
proper balance among them. In earlier days, the 
Corporation’s responsibilities to society were not 
as widely discussed and well-defined as they are 
today. Those, admittedly, were simpler times. We 
felt that we were doing our whole job when we 
provided our customers full value for their dollar, 
when we gave our employes good wages and good 
working conditions, and when we earned a profit 
for our stockholders. 

Recently our society has come to see corpora- 
tions as having broader responsibilities. General 
Motors, like many others, recognizes these higher 
public expectations. And, as we have demonstrated, 
we are working earnestly toward their achievement. 

We know that business generally is sometimes 
said to be hostile to change even when it may bring 
great social benefit. Too frequently in the past the 
criticism may have been justified. Today, we at 
GM do not intend to allow that criticism to be 
justified by any indifference or inaction on our part. 

No one, however, should be led to believe that 
the meeting of an obligation in one area does not 
sometimes lessen our capacity in another. 

There are alternative roads to every objective. 
We feel that we are in the best position to analyze 
alternatives, and to point out the costs and diffi- 
culties of some paths as they would directly affect 
our customers, our employes, and our stock- 
holders. We would be negligent if we did not do so. 
We would be reneging on our responsibility to the 


owners of our business if we did not point out the 
price of progress as well as its benefits. 

We of General Motors are determined that as 
far as our energy, brains, experience, and re- 
sources can assure, we will give our customers and 
our society the maximum benefit at the minimum 
cost. General Motors has grown over the years for 
no other reason than that it has provided its tens 
of millions of customers with just that—with 
maximum value. We work long and hard to assure 
that every product we make is worthy of our GM 
Mark of Excellence. Let me pledge to you that 
GM is giving a similar degree of dedication to each 
and every one of our efforts in these areas of social 
concern. For in these areas, no less than others, 
we recognize that it is the resources of our stock- 
holders we are investing in the hope of gaining the 
favor of the customer and the society we serve. 


Opportunities For Progress 


I want to emphasize how grateful we are to have 
the opportunities to progress in all these areas. 
We are always conscious that our ability to pro- 
gress depends on our business success; we know 
how much more difficult all this would be if our 
business prospects were not as bright as they are. 

Last year was a record year for auto sales. We 
expect this year, for the industry, to be four per- 


cent to eight percent better than last year’s record. 
Looking further ahead to 1980, we see vehicle sales 
increasing 30 percent in the United States, and 50 
percent overseas. That is great progress, and for 
us it spells great opportunity. We at General 
Motors are looking forward to translating our 
business opportunities into further progress. 

We have asked you here today both as the 
representatives of our stockholders and as some 
of the most thoughtful representatives of our 
society. We are asking you to make a judgment 
and to share it with us, to let us know if you feel 
that we have achieved a reasonable balance among 
our responsibilities. If, after you return home, 
there are any further questions or observations 
you care to make, we want very much to hear from 
each of you. Let us know what you think. We 
need your understanding and your support. 

We know that much remains to be done in all 
of these critical areas. I hope in your appraisal of 
our performance you will consider: first, the change 
in direction that has occurred in some areas; the 
progress under way in all areas; and our manage- 
ment’s dedication to further accomplishment. 

Again, I want to thank you all for coming, thank 
you for your thoughts, thank you for your atten- 
tion, thank you for your support. 


bry, ier + soci ap ir’ sm o | dai am we a 
f ad 


\ . ud i , : in icy) pin ty re | \ witha 
= a 
¥ ; rib,  ) cteredl » cary (wes : i 
| pore.  oiorany a ca “x er 
ie il ‘s Le 1h 4 ay 


PhS eae ie "y ih ‘2 
» Tape Per i > 7 uP 
re tigers jibe! untalp Jet, eae wher ® 
i o> git ‘op i filed ParaDes 
nie >. Tim bis ‘ ve . ua Sarr VV) ta 
‘ A, in ne ina \ rowan # sot 


44 r om 8 Deo a ' +) 3 
ats oer wo 
; Weipa ai Ip Q 
3d ed i bd i 
» 
6 > ig Ged i - > ‘ is 
i + (¢ fe evi a 5 ‘iW 
te oA "i YY 
® } , ps) ae c : 
; Cape Fh Pl hehe he? 
rBY i ee nee > ¥ 2.1 ‘ y .on 
"I ' ( PUL el sili! uth ons : he 
i ) - a _——_* 
Ar 1) j wep; S@ joe oor tnd wy - pe J 
' : * nee nee so 
) shang dis eGuie rir aanl Pi apie : ms 


uM es ui ry seis ai] LU ee VT eh eager 1 ponds : 
a " % it , a hia a ry ah A Tr one pny | ; 
$480) .6.41) (oie whee & 


he Ala’ y ie 
3 \ ‘ 4 > ( 
s ’ 7 : j 


4% 7 , a 


a 


ine 


| : : 
ie as a 


GENERAL MOTORS CORPORATION 
DETROIT, MICHIGAN 48202 


AR34 
REPORT OF THE 


6414 GENERAL MOTORS STOCKHOLDERS MEETING 


gL RNB 


==) = W _— sl UOT so 


COBO HALL (is) DETROIT, MICHIGAN OJ POND YANG INWANS TIE), EYL? 


it is a pleasure to send to our stockholders this report 
of the 64th Annual Meeting of Stockholders, held in 
obo Hall, Detroit, Michigan, on May 19, 1972. The 
meeting was attended by over 1,100 persons. from 18 
states, as well as from Canada, Italy and Switzerland. 

Represented at the meeting were almost 237,000,000 
shares of General Motors common stock, or 83% of the 
286,256,532 common shares outstanding. More than 
796,000 stockholders, or 61% of the 1,298,871 eligible 
stockholders, were represented at the meeting either in 
person or by proxy. 

The meeting convened at 1:00 p.m. and adjourned at 


2.0 Arata 


CHAIRMAN 


approximately 7:00 p.m. 


REPORT OF THE MEETING 


The 64th Annual Meeting of General Motors stock- 
holders was called to order at 1:00 p.m. by Richard C. 
Gerstenberg, Chairman of the Board of Directors, who 
presided at the meeting and welcomed those present. 
Mr. Gerstenberg outlined rules to assist in the timely 
completion of all the business of the meeting and to 
achieve a fair discussion of all the issues brought before it. 

The Chairman noted the important changes made in 
the Corporation’s By-Laws since the last annual meet- 
ing. These changes reflected: organizational changes 
resulting from the election of Mr. Gerstenberg as Chair- 
man and Chief Executive Officer following the retire- 
ment of James M. Roche; an increase in the minimum 
salary level under the jurisdiction of the Bonus and 
Salary Committee from $50,000 to $75,000 a year, 
with the proviso that executives at annual salary rates 
between $50,000 and $75,000 in positions to be desig- 
nated by the Bonus and Salary Committee would also 
come under the Committee’s jurisdiction; the establish- 
ment of a Nominating Committee, a new standing Com- 
mittee of the Board of Directors with the responsibility 
of conducting continuing studies relating to the size and 
composition of the Board in order to make recommen- 
dations to the full Board of Directors; and the reduction 
of the number of members of the Board of Directors 
from 24 to 23 effective with the election of the directors 
at the meeting. 

Mr. Gerstenberg introduced and paid tribute to two 
members of the Board who were not standing for reelec- 
tion, Mr. Albert Bradley and Mr. John F. Gordon. The 


Chairman also asked those present to join with him in a 
moment of silent tribute to three men of General Motors 
—R. Samuel McLaughlin, Edward F. Fisher and John 
B. Beltz—who had died since the last meeting. 

He then introduced the directors standing for re- 
election and Mr. Charles T. Fisher III, a new nominee to 
the Board. Mr. Gerstenberg also introduced Mr. Ross L. 
Malone, General Counsel, and Mr. George W. Coombe, 
Jr., Secretary, who were seated on the dais. 


CHAIRMAN’S REMARKS 


Before reporting to you on the state of our business, 
let me say first that it is a great personal privilege to 
be your Chairman. For my entire career—better than 
40 years—I have been a General Motors man. I have 
admired and respected the great men of General Motors 
who have led our organization over the years. 

For me to stand here in their place today is a great yet 
humbling experience. Three of my predecessors as 
Chairman are with us today, and have been introduced 
to you. My greatest wish this afternoon is that I will be 
able to give our Corporation—yours and mine—the 
same high degree of leadership. 

Last year, 1971, was the best of all years for GM in 
terms of sales. Under Mr. Roche’s leadership, a record 
7.8 million GM cars and trucks were sold throughout 
the world. 

Our total sales volume was $28.3 billion, the highest 


vaver. Earnings per share were $6.72, second only to the 


record of $7.41 back in 1965 and a sharp increase over 
strike-affected 1970, when we earned but $2.09. Divi- 
dends last year were $3.40 per share, a payment of about 
50 percent of earnings, partially reflecting the necessity of 


restoring our working capital following the costly and 
lengthy strike of 1970. 

I believe it is a significant indicator of the state of 
our economy that for General Motors—and for many 
other corporations—record sales levels in recent years 
have not resulted in record profits. 


Rising Costs Around the World 


Caught as we were in a squeeze between rising costs 
and stubborn competition all around the world, our 
percentage of income to sales for 1971 was 6.8 percent. 
Profit margins for General Motors have been declining 
from the recent record 10.3 percent achieved in 1965. 

What was happening to General Motors in the late 
Sixties was happening throughout our entire economy. 
These were years of inflation. For the years 1965 through 

70, compensation per man-hour went up 40 percent, 

»ductivity only 11 percent. 

As a result, unit labor costs rose 27 percent, and 
industrial prices rose about 14 percent. The consumer 
price index went up 23 percent, but in the same six 
years, car prices rose only 6.5 percent when we adjust 
for equipment changes. 

Continuing inflation accompanied by high unemploy- 
ment and a weakened dollar abroad persisted into 1971, 
and led President Nixon to adopt his new economic 
program on August 15th. 

We in General Motors gave the President our imme- 
diate support; the next day we rolled back the price 
imcreases we had announced 10 days earlier for our 
1972 cars and trucks. 

We let no opportunity pass throughout the year to 
demonstrate our support, in deeds and in words. The 


President said fighting inflation was everybody’s job. 
I am proud to say that in 1971, and in 1972, your 
Corporation stayed on the job. 

We now see evidence that the President’s program is 
taking hold, and the strengthening economy has had its 
effect on our business. The first quarter of 1972 was the 
best in GM history in terms of net income and earnings 
per share. Income for the quarter was $651 million; 
earnings per share came to $2.26; and our profit margin 
rose to 8.4 percent from the 7.8 percent in the first 
quarter of last year. In part, these results were the pay- 
off of programs introduced months earlier to cut costs 
and improve efficiency. 

At our last meeting, your Board of Directors voted 
a special June dividend of $0.25 per share in addition 
to the regular dividend of $0.85 per share—for a total 
of $1.10. In mentioning the dividend, I want to report 
that we are adopting a Dividend Reinvestment Plan. 
This will enable stockholders who wish to increase 
their investments in General Motors to purchase addi- 
tional common stock at less cost and with more 
convenience. 

In the coming months, we will be mailing you infor- 
mation and application forms for the Dividend Rein- 
vestment Plan. We hope many of you will decide to 
participate. 


The Prospects Ahead 


Let me now turn ahead to the prospects we see for 
our Corporation. In the calendar year 1972, there is 
every indication that car and truck sales in the United 
States will again set a record. Our projection, reinforced 
by an extremely strong truck market, shows the total 


U.S. sales for the industry will run about 13 million 
units, and this would be an increase of about 5 percent 
over the previous record established in 1971—and we 
see 1972 being a record sales year for General Motors, too. 

It is encouraging to note that the steady annual 
increase in import sales seems to have halted, and thus 
all of this year’s increase will be North American-built 
vehicles rather than imports. 

For the longer term, covering the remaining period of 
this decade, we can take no narrow view. Our business 
is as wide as the world, and we in General Motors have 
our sights set on all of the opportunities, both here and 
all around the world. The growth overseas has been 
nothing short of spectacular. Since the beginning of the 
postwar recovery, our overseas factory sales have 
increased better than ten-fold: from 132,000 cars and 
trucks in 1949 to over 1.5 million last year. 

And there are astonishing opportunities for con- 
tinued growth. As just one indicator, in terms of auto- 
mobile ownership per person, Europe has twice our 
growth potential, South America 15 times, and Asia 
about 50 times. In many areas of the world, car owner- 
ship is so low that the market can be considered as 
relatively untapped. 

It will be the automobile and truck that will power 
these nations to fulfillment of their enormous poten- 
tials. Everywhere in the developing world, it is the high- 
way, even more than the railroad, that is pushing into 
the back country. 

It is the automobile and truck, more than any other 
form of transportation, that will move the people and 
the commerce of the world in the years ahead. 

The new little vehicle which we introduced just yes- 


terday, and which we will begin to produce this month 
in Malaysia, is a tangible response by GM to the develop- 
ing world’s need for basic transportation. We hope, 
before you leave, you will inspect this little overseas car 
in the next room. This rugged, inexpensive, simple, but 
versatile, vehicle has a singular, and perhaps historic, 
attraction. It may help open the way to a better life for 
millions around the world. 

In our country and in Canada, the automobile is 
already woven deeply into the fabric of our daily lives. 
The present widespread ownership of cars has tremen- 
dous implications for the future of our business. 

In the United States, about 75 percent of all new cars 
purchased each year are to replace cars that have served 
out their economic lives. This strictly replacement 
demand is the major part of our total demand, and is 
a solid base for future sales. The remaining 25 percent 
of new car sales reflects our still-growing population, 
our ever-rising family incomes and the continuing 
expansion into the suburbs with their two-car garages. 

The combined prospects for sales in North America 
and sales throughout the world give our industry a very 
substantial potential for growth. To put a number on 
it, we estimate that by 1980 worldwide annual sales of 
cars and trucks will total well over 40 million units, 
compared with the 30 million sold last year. This is the 
exciting dimension of our opportunity. Let me assure 
you that General Motors intends to make the most of it. 

Even as we do, we will continue in the remaining years 
of this decade to make significant progress in building 
safer and cleaner cars and trucks. Too few people— 
far too few—recognize the progress the industry has 
already achieved. 


Automobile Travel Safer 

Automobile travel in this country today is safer than 
ever—nearly three times as safe as it was before World 
War II. It is about twice as safe today to drive in the 
United States as in Europe and three times safer here 
than in Japan. 

General Motors and other manufacturers—by research 
and fundamental improvements in occupant protection, 
vehicle handling, braking, and light and signal systems 
—have come a long way in making the automobile 
safer, and the work will continue. It is a never-ending 
job. As a nation, however, we must devote greater 
attention than we have to better traffic laws and their 
proper enforcement, to better highways, to better driver 
education, to the control of drinking drivers and to 
other elements of highway safety. 

I attach great significance to the wide variances among 
the rates of highway fatalities in different states. The 
national rate in 1971 was 4.7 fatalities per hundred 
million vehicle miles. For the last full year for which 
state figures are available—1970—the rate was 4.8 in 
Indiana and 4.2 in neighboring Illinois. The rate in 
Connecticut was 2.7, but across the border in New 
York it was up to 4.5. 

Now, we did not design one car for Connecticut and 
another for New York. Because there is no difference 
in the cars that are driven in these states, the marked 
differences in the state safety records, I believe, clearly 
point to the other elements of highway safety: to the 
driver, to the road, to the laws and their enforcement. 


Automotive Air Pollution Declining 
Nor is the automobile the chief factor in air pollu- 


tion. Many people have been led to believe that auto- 
motive emissions are responsible for the major portion 
of the nation’s air-pollution problem. However, the 
most authoritative estimates, from scientists both within 
and outside the industry, put the nationwide role of the 
automobile, based on the relative health effects of pol- 
lutants in the atmosphere, at somewhere between 10 
percent to 16 percent. In some cities, of course, it is 
more. However, for the nation as a whole, as the 
Federal Council on Environmental Quality has reported 
to Congress, automotive air pollution is declining. 

Public misconceptions—that driving is more danger- 
ous and that automotive air pollution is on the rise 
everyWhere—are having serious consequences on our 
industry. We in the industry are deeply concerned about 
“regulatory overkill,’ and the billions of dollars that 
must be spent annually to meet regulations whose ben- 
efits have not clearly been substantiated and, in some 
cases, might be achieved more quickly by simpler and 
less costly means. 

One example is the mandated installation of a costly 
passive restraint system, like the air-cushion, into all 
cars built after 1975. This method appears to have: 
potential, at least in the laboratory, although it has not 
yet been tested or developed for mass production. If— 
and I repeat, if—we can satisfactorily resolve a number 
of problems, the air-cushion may be the passive restraint 
system that we will ultimately adopt. But this, in any 
case, cannot be done quickly. 

Yet the nation could achieve a tremendous advance 
in passenger safety right now—literally overnight—if 
the driving public could be persuaded, by reason or by 
law, to use the proven, sensible and relatively inex- 


pensive safety belts which are already installed in better 
than 85 percent of the cars on the road. Seat belts are 
in 85 percent of the cars on the road today, but they 
are used by only about 30 percent of the occupants. 

Legislation that would significantly increase belt usage 
would pay off right now in fewer injuries and deaths, 
as it has in Australia. We could achieve a dramatic 
improvement in highway safety—more quickly and 
more inexpensively than any other way. It is an idea we 
should all support. 

A week ago today, the Administrator of the Environ- 
mental Protection Agency announced the decision not to 
suspend the emission standards for 1975 model cars. We 
believe this action is most regrettable. We have devel- 
oped emission-control systems which, in experimental 
cars, will produce the required low emissions, but only 
for a limited mileage. As of now, we know of no system 
that can be mass-produced and still meet all of the 1975 
requirements established by the government. 

General Motors will continue its all-out effort to 
develop the technology that will enable us to meet these 
requirements within the lead time allotted. As we press 
ahead with this tremendous effort, we are also consider- 
ing additional courses of action. First, we have 30 days 
to decide whether we will appeal the EPA decision to 
the court. Second, we can ask EPA for a new hearing if, 
after further development, we have new data which we 
feel would establish the necessity of a one-year extension. 

And, of course, there remains the possibility that 
Congress would amend the Act to establish realistic 
standards. I can assure you that the public interest is 
much on our mind, and we are pursuing every means 
available in order to protect our business, the car- 


buying public and all our employes and dealers who 
depend on General Motors for their livelihood. 


The Question of Benefit and Cost 


This question of benefit and cost deserves the closest 
and most thoughtful consideration of everyone who 
builds, sells or buys a car. Well documented independent 
studies show that the costs of meeting the standards for 
safety and emission control, as now written, will sub- 
stantially increase the purchase price and operating 
expenses of 1976 cars. 

In March, the White House made public a significant 
study commissioned by its Office of Science and Tech- 
nology. A Committee of 16 prominent public officials, 
educators and scientists was brought into being to 
analyze the Regulatory Effects on the Cost of Auto- 
motive Transportation (RECAT for short).*This ob- 
jective Committee estimated that compliance with the 
safety and emission standards by 1976 will increase the 
average cost of a car to the consumer by as much as 
$873— $350 more for emission-control equipment, and 
$523 more for additional safety features. In addition, 
they estimated higher operating and maintenance costs 
will run about $65 a car per year. 

The Committee’s conclusions, of course, have grave 
implications for our business and for our customers. 
Unless these present standards are modified, these 
mandated extra costs could mean that many who want a 
car or need a car may not be able to afford one. Further, 
because there is serious concern that the costs may 
exceed the benefits, many who do buy a car may not be 
getting full value for their money. 

Before this decade is over, we will meet society’s 


demands for even safer and virtually emission-free auto- 
mobiles. Still, it is essential that as a nation we set 
reasonable priorities and realistic deadlines for the 
attainment of such goals. 


Achieving National Goals 


General Motors today, like every business, finds itself 
summoned to help in the achievement of grand national 
goals—the elimination of poverty, the preservation of 
Our environment, the rebuilding of our cities, the 
assurance of equal opportunity for every American. 
These social advances are best accomplished in an 
atmosphere of prosperity generated by economic growth. 

As I have emphasized on other occasions, only the 
profitable business can help accomplish our national 
goals. For example, this year alone, General Motors is 
spending better than $300 million to control automotive 
emissions and air and water pollution from our plants in 
the United States. In addition, we have extensive train- 
ing programs to qualify new employes and to hasten the 
upward progress of minority employes. We are assisting 
low-cost urban housing, providing help to minority 
businesses and insurance companies and adding sub- 
stantially to our deposits in minority-owned banks. The 
point we must remember is that such contributions by 
business to a better society are possible only when the 
individual businesses are earning profits. 

Our American economic system is not only a profit 
system—it is a profit-and-loss system. Every day, busi- 
nesses fail. Each failure eliminates a potential contribu- 
tor to our nation’s growth and to its ability to fulfill the 
aspirations of our people. The company that fails pays 
no dividends or taxes, hires no new employes, develops 


no new products, trains no minority Americans and 
contributes nothing to its community. 


More Growth, Not Less 


America and the world need more economic growth, 
not less. Certainly, our growth must be in quality as 
well as in quantity. It must have order and a common- 
sense concern for all the values of our civilization, but 
growth must continue. Because, for those who are 
struggling for a better life—for those in the slums of our 
cities, in the hollows of the mountains, in the backwaters 
of our society—for them, no growth spells no hope. For 
our country, whose history has been illuminated by 
growth and progress, to stop now, when so much is 
yet to be achieved, would be counter to our whole 
experience as a nation and alien to the very idea of 
America. 

Some in our society do not understand, or are slow to 
acknowledge, the importance of the automobile and 
truck in the American experience. Consequently, they 
do not see serious harm in severely regulating its manu- 
facturers and burdening its buyers. Yet, we cannot 
wish our critics away, nor would we want to, because 
we see the best of them as conscientious advocates of 
constructive change, who are quick to anticipate the 
public mood. To us in General Motors, the public’s 
desires are always paramount, and we regard change in 
our industry and in our products as inevitable and wel- 
come. So we are busy preparing to deal with the future, 
to come to terms with tomorrow. 

To us, the prominence of the automobile in American 
life is a matter of pride, not apology. It is a marvelous 
product well-suited to the character of the American 


people and matched to our native desire and historical 
need for great mobility. Today, our America is increas- 
ingly suburban, and it is the car, truck and bus that are 
suited to the crisscross travel patterns our people follow 
in pursuit of their livelihood and their leisure. 

We especially need better means of mobility within 
our urban areas, our central cities. We also know that 
unless we have good transportation in and out of the 
city, the traffic and the people will ultimately go only 
one way—and that way is out. 

General Motors has long supported expanded public 
transit as an essential component of an effective urban 
transportation system. 

We are on record on this subject and have been for 
a number of years. No company more than General 
Motors has a greater direct interest in mass transit, for 
we are the nation’s leading manufacturer of buses and 
locomotives. 

Better urban transportation is in the best interests of 
our business, and it is a job to which we have made and 
can continue to make significant contributions. 

So that is my report on General Motors today. As 
always, and perhaps more than ever today, it is a 
dynamic composite of problems, many and diverse, but 
rich in opportunity. 

I did not cover here the many other serious tasks 
which confront us—the imperative of quality in all of 
the products we make and in customer service, the 
urgent thrust toward equal opportunity, the crucial need 
for greater productivity. 

In all these areas, and more, I know that in our 
Corporation—as in our country—we still have a way 
to go. 


But I am more than ever convinced that we are going 
to make it—in General Motors and in America. 

This, I can assure you. The future role of General 
Motors will be great; we will continue as an important 
influence for progress, in our nation and in the world. 

On behalf of the management of General Motors, I 
pledge to you, our fellow stockholders, that our Corpo- 
ration will continue to fulfill its responsibilities to you— 
the owners of the business—as well as to our customers, 
our employes, our dealers and our suppliers. And, at 
the same time, we will continue to render the fullest of 
citizen service in every community and every country 
where we operate. 

Thank you very much. 


DISCUSSION AND VOTE 


Following approval by the stockholders of the minutes 
of the 1971 Annual Meeting, Mr. Gerstenberg intro- 
duced the two officers of C T Corporation System 
appointed to act as judges at the meeting. He explained 
that, from the time the first proxy was received, the 
judges and their assistants had continuous control over 
the receipt, inspection, handling, counting and tabu- 
lation of stockholders’ proxies. The Chairman said these 
arrangements gave stockholders added assurance of 
confidentiality. Mr. Gerstenberg then reviewed the 
meeting rules, including the customary limitation of 
matters discussed at the meeting to those which concern 
all stockholders, and discussed General Motors’ 
policy of providing job opportunities on an equal 
opportunity basis and its efforts to provide safe and 
reliable vehicles. 

During the meeting, the following stockholders and 


proxyholders spoke: Mr. Irving Bluestone, Mr. Francis 
Brown, Prof. Dennis Brutus, Mr. John Bucalo, Mr. 
Edward Calvert, Mr. Fred Colombo, Mr. Robert Coyle, 
Mrs. Evelyn Y. Davis, Mr. Joseph Emanuel, Mr. 
Richard Gellott, Mr. Lewis Gilbert, Mr. Karl Gregory, 
Mr. Walter Hagen, Sen. Fred Harris, Mr. Paul Irish, 
Mr. Anthony Kassab, Mrs. Rita Leeds, Mr. Vernon 
Lough, Mr. Donald Mawdesley, Mr. John McCrea, 
Mr. Jim Mitchell, Mr. Philip Moore, Mr. Paul Neu- 
hauser, Mr. Richard Righter, Mr. Wade Rubick, Dr. 
Howard Schomer, Prof. Donald Schwartz, Mr. George 
Sitka, Mr. Timothy Smith, Mr. Philip Sorensen, Mrs. 
Wilma Soss, Prof. Irwin Tucker, Ms. Nancy Von Steeg, 
Mr. B. F. Wagner, Fr. Orris Walker and Mr. Houston 
Wilson. 


ifem 1 — Election of Directors 


The 23 nominees named in the proxy statement were 
nominated. 

A stockholder asked if the Nominating Committee 
had submitted the name of a woman to the Board. 
Mr. Gerstenberg replied that no one is excluded from 
consideration, and said the Committee has advised the 
directors that it has the matter of a woman nominee for 
director under active consideration at the present time. 
The stockholder nominated Mrs. Ruth Sulzberger 
Golden for the Board, and another stockholder nomi- 
nated Mr. John Connally. 

A stockholder asked if a conflict of interest might exist 
with respect to one director, who is also a director of a 
steel company. The Chairman replied that the matter 
had been reviewed and it had been determined that 
there was no conflict. A stockholder opposed the nomi- 


nation of another director because of his association 
with a bank and an airline. Mr. Gerstenberg replied 
that General Motors has relationships with about 360 
banks in the United States. With respect to the director 
nominee’s relationship with an airline, Mr. Malone 
said the approval of the Civil Aeronautics Board was 
required for the nominee to serve on both company 
Boards, that approval was under active consideration 
by the CAB, and that General Motors had been advised 
approval could be expected in the normal course 
of events. (Approval was received on June 8, 1972.) 

A stockholder asked if directors were encouraged to 
ask questions at Board meetings. Mr. Gerstenberg 
replied that directors are extremely curious and are 
continually asking questions, in both Board and Com- 
mittee meetings, and inquire actively about the business. 
In response to further questions, he said the directors held 
12 meetings during the past year, attendance averaged 
over 93 percent, and the fee to outside directors was $600 
per meeting. Mr. Gerstenberg said the fee was reduced 
to $100 a meeting if an outside director is a Committee 
member, and that if he is a member of a Committee, he 
receives a fee of from $9,000 to $16,500 per year, 
depending on the Committee. Directors who are em- 
ployes receive no fees. The Chairman stated further 
that attendance at Committee meetings averaged better 
than 95 percent. 

A stockholder complimented the Corporation for 
listing in its Proxy Statement other directorships and 
activities of nominees for director. A stockholder said 
he was pleased to hear the Nominating Committee was 
considering a woman for the Board of Directors, but 
disappointed that there were so many bankers on the 


Committee. The stockholder asked if any members of 
the Board had ever worked on an assembly line, and 
whether they could adequately understand the problems 
of an assembly-line worker. The Chairman replied that 
the Corporation’s Board is composed of men with broad 
experience who serve all the stockholders well. 

In response to another question from the stockholder, 
Mr. Gerstenberg said the Board has constantly consid- 
ered its composition and the Nominating Committee 
will continue to do so in the future and make recom- 
mendations to the Board. In response to a final question, 
the Chairman said if a name were submitted to the 
Nominating Committee by a stockholder, the Com- 
mittee would consider it. 

The 23 nominees for directors named in the proxy state- 
ment were elected. The highest number of shares voted for 


any nominee was 235,904,232, the lowest 235,841,457. Of 


the other nominees, Mrs. Golden received 19,270 votes 
and Mr. Connally received 284 votes. In accordance with 
the stockholders’ directions, a total of 874,506 shares, 
owned by 9,111 stockholders, were not voted for directors. 


Item 2 — Board of Directors Proposal To Ratify the 
Selection of Independent Public Accountants 


The proposal to ratify the selection by the Corpora- 
tion’s Audit Committee of Haskins & Sells as indepen- 
dent public accountants for the year 1972 was presented 
to the meeting, and the Chairman introduced representa- 
tives of Haskins & Sells. 

Mr. Gerstenberg noted that the Audit Committee is 
composed entirely of directors who, under the By-Laws 
of the Corporation, may not be officers of the Corpora- 
tion or members of its Finance or Executive Committees. 


He also said the Audit Committee requires representa- 
tives of Haskins & Sells to be available to attend its 
meetings, both to answer any questions that may 
arise or to discuss any matter that the accountants 
may wish to bring to the attention of the Committee. 
The Chairman said this arrangement gives the Audit 
Committee a good continuing relationship and under- 
standing both of the operations of the Corporation and 
the procedures and recommendations of the audit. 

A stockholder asked if any recommendations for the 
improvement of internal controls had been discussed. A 
representative of Haskins & Sells said any matter which 
they think will strengthen the internal controls of the 
Corporation or its divisions is given very serious con- 
sideration by the Corporation, and any necessary 
remedial steps are taken. The Chairman said the Audit 
Committee extensively reviews all procedures with 
representatives of Haskins & Sells. 

The Chairman of the Audit Committee said that 
the Committee had very frequent reviews of sub- 
jects related to internal controls and, through dis- 
cussions with Corporation and Haskins & Sells per- 
sonnel, anything that would improve these controls 
was continually sought. He added the Committee 
had no difficulty at all with management accepting the 
recommendations of either the Audit Committee or 
Haskins & Sells. 

A stockholder asked the amount of income taxes paid 
by the Corporation to various governmental agencies. 
The Vice Chairman replied that in 1971, $1,417 million 
was provided for United States income taxes, $164 
million for foreign income taxes, and $203 million for 
state and local income taxes. Another stockholder later 


10 requested that these amounts be shown in the Annual 


Report. In response to a question from another stock- 
holder, Mr. Gerstenberg replied that expense accounts 
are audited by Haskins & Sells and the Corporation’s 
Audit Staff, and every supervisor must approve all 
expense accounts of people under his jurisdiction. The 
stockholder asked if there had been losses because of the 
devaluation of the dollar, and if there had been losses 
in connection with the Corporation’s operations in 
Chile. The Chairman said the loss on translation of all 
currencies, including the effect of monetary realignment, 
for last year ran approximately $27 million and, in 
the case of Chile, the Corporation had a write-off 
of about $6 million when operations there were 
discontinued. 

A stockholder asked for the views of the independent 
public accountants on the Corporation’s By-Law under 
which the Audit Committee is given the authority to 
determine the scope of the audit. A representative of 
Haskins & Sells replied that in no case had any member 
of the Audit Committee or executive of General Motors 
limited or restricted the scope of the audit. Mr. Gersten- 
berg said that the Audit Committee reviews the scope 
of the audit with the auditors each year so that the 
Committee can determine whether the audit is broad 
enough and sufficiently detailed. The stockholder sug- 
gested, and the Chairman agreed, that the wording of 
the By-Law be studied. In response to a question, Mr. 
Murphy said the fee paid to the auditors for the 1971 
audit totaled approximately $2.3 million, less than 
0.01 percent of sales. 

The proposal to ratify the selection of Haskins & Sells 
as independent public accountants for the year 1972 was 


approved by a vote of 235,820,654 shares for the proposal 
(99.61%) and 931,286 shares against the proposal (0.39%). 


Item 3 — Board of Directors Proposal To Approve 
the Continuation of the General Motors 
Incentive Program, As Modified 


The proposal to approve the continuation of the 
General Motors Incentive Program, as modified, was 
presented. The Chairman, speaking for the Board of 
Directors, said the proposal was the product of many 
months of study by the Bonus and Salary Committee, 
none of whose members are eligible for participation in 
the Program. Mr. Gerstenberg said that under the pro- 
posed Bonus Plan formula, as modified, the maximum 
amount which could be credited to the bonus reserve 
would be less than that under the present plan at all 
earnings levels. He added that the maximum number 
of shares which may be purchased through the exercise 
of options would not increase. 

A stockholder opposed the proposal, saying that, in 
spite of the modification, he would submit a resolution 
next year limiting aggregate compensation for any indi- 
vidual employe to $350,000. A stockholder asked the 
Bonus and Salary Committee to recommend an incen- 
tive program for supervisors. 

A proxyholder who is an officer of the United Auto- 
mobile Workers union asked if GM would be opposed 
to a profit-sharing program for hourly workers based 
upon the annual profit of the Corporation. He said 
this would be a reasonable and rational way of settling 
differences, because the workers’ equity would come 
into being only after the profits had been made. The 
Chairman said that the Corporation’s contract with the 


United Automobile Workers expires in the latter part of 
1973, and, if this was a request the proxyholder, on 
behalf of the UAW, would like GM to consider, that 
would be the proper time to bring it up. 

In response to several questions from a stockholder, 
the Chairman said the performance of individuals is a 
very important consideration with respect to bonus 
awards, and the Corporation has two plans under its 
Incentive Program—a Bonus Plan and a Stock Option 
Plan. He noted that stock used in connection with the 
exercise of options under the Stock Option Plan 
is newly-issued stock and stock used for bonus awards 
is acquired in the open market, adding that stock 
acquired by General Motors was well within the limit 
imposed by the SEC for company trading on the New 
York Stock Exchange. The stockholder stated she would 
submit a resolution in the future to disqualify from par- 
ticipation in the Corporation’s Savings-Stock Purchase 
Program officers earning over $25,000 a year in salary 
and eligible for stock options. Another stockholder 
asked how many officers and employes received stock 
options and how many employes would receive a bonus 
this year. Mr. Gerstenberg replied that no stock options 
were granted either in 1971 or 1972 and that bonus 
awards related to the year 1971 were made to approxi- 
mately 7,000 people. 

In answer to further questions, Mr. Gerstenberg said 
the Bonus and Salary Committee has established eli- 
gibility with respect to those who would be considered 
for an award and that awards are recommended by 
divisional management and submitted to central office 
executives for review. The final determination as to who 
is awarded a bonus, and the amount of the bonus award, 


is made by the Bonus and Salary Committee. A stock- 
holder asked how many women and blacks received 
bonus awards, and the Chairman replied that approxi- 
mately 15 women and more than 30 members of 
minority groups received bonus awards. for 1971. In 
response to an inquiry from another stockholder, he 
said under the new formula, if the Corporation earns 
less than $2.60 per share in 1972, there would be no 
bonus awarded to anyone. 

The proposal to continue the General Motors Incen- 
tive Program, as modified, was approved by a vote of 
233,806,744 shares for the proposal (98.78%) and 
2,882,385 shares against the proposal (1.22%). 


Item 4 — Stockholder Proposal To Limit Charitable 
Contributions Made by General Motors 


The proposal to limit charitable contributions made 
by General Motors was submitted to the meeting by 
Mrs. Evelyn Y. Davis. The Chairman stated that the 
General Motors Board of Directors favored a vote 
against the proposal for the reasons set forth in the 
Proxy Statement, which indicated the Board of Directors 
believes that the Corporation has an obligation to make 
reasonable contributions to charitable, educational and 
similar organizations in geographical areas in which it 
operates, as well as to some of the large national chari- 
table organizations. These contributions benefit GM 
both by maintaining its position as a good corporate 
citizen and by creating goodwill which is essential to the 
success of the business. The Board believes such contri- 
butions have been reasonable in amount and that the 
interests of the stockholders have been recognized and 
advanced. 
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In response to questions from the sponsor, the Chair- 
man said the Corporation’s contributions to charitable 
organizations for 1971, as reported in the Annual 
Report, totaled $8.1 million. In addition, he said, $4.8 
million was contributed as educational grants and 
scholarship programs to colleges and universities, and 
another $2.8 million as educational aid to GM employes. 
In answer to further questions, he said GM contributed 
$125,000 to the United Negro College Fund and 
$630,000 to the Detroit United Foundation last year. 
Mr. Gerstenberg said also that the Corporation awarded 
scholarships to students attending approximately 200 
colleges and universities across the country. 

A stockholder opposed the resolution, citing the social 
obligations of corporations and stating that with record 
earnings and a special dividend, charitable contribu- 
tions within limits can be afforded. Another stockholder 
asked the percentage of the Corporation’s income used 
for charitable contributions. The Chairman indicated the 
percentage was less than 1 percent in 1971. A stockholder 
said General Motors and other corporations have a 
responsibility to devote a portion of their profits to the 
public interest. 

A stockholder said profits belong to the stockholders, 
who could decide for themselves what to contribute. 
The stockholder also asked that a list of contribution 
recipients and amounts be made available. Another 
stockholder suggested that General Motors might form 
a foundation to administer contributions. 

The proposal to limit charitable contributions made by 
General Motors was defeated by a vote of 5,209,171 
shares for the proposal (2.24%) and 227,215,403 shares 
against the proposal (97.76%). 


Item 5 — Stockholder Proposal To Provide 
for Regular Rotation of Independent 
Public Accountants 

The proposal submitted by Mr. Edward C. Calvert to 
provide for regular rotation of independent public 
accountants was submitted to the meeting. The Chair- 
man stated that the General Motors Board of Directors 
favored a vote against the proposal for the reasons set 
forth in the Proxy Statement. The Audit Committee 
regularly examines the advisability of changing or 
rotating the independent public accountants and was of 
the current opinion that change or rotation did not 
afford such clear and present advantage as to justify its 
adoption as a matter of corporate policy. The Haskins 
& Sells practice of regularly rotating its partners and 
supervisory personnel assigned to the General Motors 
audit has tended to assure a fresh viewpoint. 

The sponsor asked the name of the company that 
pursues a policy of rotating its auditors and whether 
other auditing firms in the country were capable of 
handling the Corporation’s audit. Mr. Gerstenberg said 
Morgan Guaranty Trust Company rotates its auditors 
and he presumed other auditing firms could find some 
way to expand if necessary. A stockholder opposing the 
proposal cited the expense of rotation, and another 
stockholder, speaking in support of the proposal, said 
competition among auditors would keep them respon- 
sible to the stockholders. Another stockholder, referring 
to the 100-word limitation imposed by the Proxy Rules 
upon the statements of stockholders in support of their 
proposals in the Corporation’s Proxy Statement, sug- 
gested that. management limit itself to 100 words in 
its reply. 


The proposal to provide for regular rotation of inde- 
pendent public accountants was defeated by a vote of 
2,816,319 shares for the proposal (1.21%) and 229,604,452 
shares against the proposal (98.79%). 


Item 6 — Stockholder Proposal To Reincorporate 
General Motors In the State of Michigan 


The proposal submitted by Mrs. Wilma Soss and 
Messrs. Lewis D. Gilbert and John J. Gilbert to rein- 
corporate General Motors Corporation in the State of 
Michigan was presented to the meeting. The Chairman 
stated that the General Motors Board of Directors 
favored a vote against the proposal for the reasons set 
forth in the Proxy Statement. The General Corporation 
Law of Delaware provides a sound, equitable and mod- 
em basis for corporate action. There is a substantial 
body of case law interpreting and applying Delaware 
law and establishing public policy affecting corporations 
organized in that State based on experience over many 
years. No persuasive reason existed why incorporation 
in Michigan, rather than Delaware, would benefit the 
Corporation. 

One of the sponsors stated that if Michigan changed 
its laws to make cumulative voting permissive rather 
than mandatory, as at present, the need for Federal 
incorporation would become more obvious. 

A stockholder said General Motors has more money 
invested in Michigan than in any other state and if it 
reincorporated in Michigan it would get more consid- 
eration from the state and local government. Another 
stockholder voiced support of the proposal, recommend- 
ing that annual meetings be held in New York and that 
cumulative voting be adopted by the Corporation. 


Another stockholder said states adopt corporation 13 


laws which will appeal to persons who select the state 
of incorporation, without regard to whether they are 
favorable to stockholders or other interests. Delaware is 
chosen, he said, because the Delaware Corporation Law 
is the most favorable to management, and he urged the 
company to reincorporate in Michigan until the option 
of Federal incorporation was available. 

The proposal to reincorporate General Motors Corpo- 
ration in the State of Michigan was defected by a vote of 
2,599,495 shares for the proposal (1.12%) and 229,818,883 
shares against the proposal (98.88%). 


Item 7 — Stockholder Proposal To Provide a 
Secret Ballot for Voting by Stockholders 


The proposal to provide a secret ballot for voting by 
stockholders, submitted by Mrs. Wilma Soss, Mrs. 
Beatrice Kelekian and the Federation of Women Share- 
holders in American Business, Inc., was presented to the 
meeting. The Chairman stated that the General Motors 
Board of Directors favored a vote against the proposal 
for the reasons set forth in the Proxy Statement. 
General Motors has engaged the services of an inde- 
pendent specialist, C T Corporation System, since 1965 
to assure confidentiality in voting and outside verifica- 
tion of the vote tabulation at stockholder meetings. A 
secret ballot voting procedure would be inconsistent 
with the general practice of other companies and would 
unnecessarily impose on General Motors an additional 
expenditure of money, time and personnel. 

A stockholder supporting the proposal said corpora- 
tions can put pressure on financial institutions and 
recipients of charitable contributions to vote for man- 


| 4 agement. Another stockholder said it is not only employes, 


but those who wish to do business with a company, 
who must have this protection provided by a secret 
ballot. An employe stockholder said he had no com- 
punctions about how he voted his stock, and that 
if he didn’t agree with a management proposal, he voted 
against it. 

The proposal to provide a secret ballot for voting by 
stockholders was defeated by a vote of 3,225,195 shares 
for the proposal (1.39%) and 229,158,717 shares against 
the proposal (98.61%). 


item 8 — Stockholder Proposal To Nominate a 
Woman for Director 


The proposal to nominate a women for director, sub- 
mitted by Mrs. Wilma Soss and the Federation of 
Women Shareholders in American Business, Inc., was 
presented to the meeting. The Chairman said the Board 
of Directors favored a vote against the proposal for the 
reasons set forth in the Proxy Statement, which pointed 
out the importance to the success of the Corporation 
of a Board of Directors comprised of persons with 
demonstrated superior ability and breadth of experience. 
Under this standard, no person is excluded because of 
sex or any other circumstance of birth. 

A stockholder opposed having a woman director. The 
sponsor, in closing, said we are approaching the day 
when ability will be the most important factor in busi- 
ness life. 

The proposal to nominate a woman for director was 
defeated by a vote of 4,798,107 shares for the proposal 
(2.06%) and 227,593,504 shares against the proposal 
(97.94%). 


Item 9 — Stockholder Proposal To Nominate a 
Public Relations Counselor for Director 

The proposal submitted by Mrs. Wilma Soss and the 
Federation of Women Shareholders in American Busi- 
ness, Inc. to nominate a public relations counselor for 
director was presented to the meeting. The General 
Motors Board of Directors favored a vote against the 
proposal for the reasons set forth in the Proxy State- 
ment. Public relations expertise is always available to 
the Board, both through the various directors themselves 
and through specially trained and experienced company 
personnel and outside consultants. While no one would 
dispute the value of public relations, it is unwise to 
reserve Board memberships for persons identified pri- 
marily with particular occupations or professions. 

A proxyholder said the growth of General Motors is 
dependent upon the consumer and such a director could 
give the consumer a direct line to have his complaints 
remedied. In reply to a stockholder question, Mr. 
Gerstenberg said the Corporation employs about 225 
people on its central office public relations staff, but 
product problems are handled through divisional service 
offices located throughout the country, and not by the 
public relations staff. 

A stockholder opposing the proposal was critical of 
public relations professionals. The sponsor said the 
Corporation’s public relations have greatly improved, 
but further improvement in any field is always to be 
desired. The sponsor also said there should be a public 
relations counselor on the Board to advise the Board 
when it is reaching a decision. 

The proposal to nominate a public relations counselor 
for director was defeated by a vote of 2,567,138 shares for 


the proposal (1.10%) and 229,830,677 shares against the 
proposal (98.90%). 


Item 10 — Stockholder Proposal To Require 
Reporting of Certain Information With Respect to 
General Motors Involvement in South Africa 


The proposal, submitted by the Domestic and Foreign 
Missionary Society of the Protestant Episcopal Church 
in the United States of America, was presented to the 
meeting. The Chairman stated that the General Motors 
Board of Directors favored a vote against the proposal 
for the reasons set forth in the Proxy Statement. 
General Motors stockholders have received and will 
continue to receive detailed information concerning 
General Motors activities in South Africa. Accordingly, 
the proposal is essentially unnecessary. 

The first speaker for the proposal said the information 
asked for was essential because it concerns the security 
and safety of a sizable investment, the wisdom of 
adding to that investment, the welfare of black labor 
forces, America’s capitalistic image abroad and the 
historic faith and order of Christianity. He said eco- 
nomic and cultural gaps have widened in South Africa, 
and brotherhood, social justice and the rights of man 
have all but disappeared. 

Another speaker for the proposal said any non- 
competitive information relating to the stockholders’ 
investment and possible impact on future earnings 
should be made available. While much information has 
been made available by GM, he said, it still falls far 
short of that requested. The speaker stated that workers 
he visited on a trip to South Africa said GM has been 
in South Africa for 46 years, yet had no black foremen 


and no black secretaries. 

The Chairman said he had visited South Africa 
recently to inspect GM’s facilities and to assure himself 
that the Corporation was doing all it could with respect 
to the serious racial problems in that country. He said 
he talked with high national and local government 
officials, journalists, authors, clergymen, businessmen 
and workers on assembly lines—African, colored and 
white—and their opinion was virtually unanimous that 
General Motors should remain in South Africa to con- 
tinue its role in the forefront of progress in upgrading 
both the economic and social status of all the people. 
From no one in South Africa, he said, did he hear any 
responsible voice urging General Motors to abandon 
that country. On the contrary, the Corporation was 
urged to remain and continue its work. The Chairman 
said that he had spent a considerable length of time 
discussing these problems with nine white and nonwhite 
clergymen, and received a face-to-face vote of confidence 
from them. The day after he left, he added, the largest 
Johannesburg newspaper said: “As long as they stick 
it out and pursue the policy of improving the lot of 
nonwhite workers, they can do a tremendous amount to 
improve conditions here.’ The headline over this edi- 
torial read ““Thank You, GM,” Mr. Gerstenberg said. 

Mr. Gerstenberg then stated the position of GM 
director Dr. Leon Sullivan, who abstained from voting 
on this proposal. Dr. Sullivan had advised the Board 
that if General Motors had the same proposal this year 
as last, requiring that GM withdraw from South Africa, 
he would vote in favor as he did a year ago. He feels, as 
we do, said the Chairman, that the principle of 
apartheid is wrong. Where we disagree, said Mr. Gersten- 
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16 berg, is the manner in which the situation can be 


improved and corrected. Dr. Sullivan still feels that 
withdrawal would be the best way to bring change, Mr. 
Gerstenberg said, while General Motors feels that its 
continued presence and continued efforts to work 
toward equality of opportunity for all people in South 
Africa is the best method. Dr. Sullivan indicated he felt 
that General Motors had made great progress and had 
made disclosure of some proportions regarding the 
South African operations, so he would not favor 
the resolution presented. On the other hand, said the 
Chairman, Dr. Sullivan felt he should abstain from 
voting in order to emphasize his strong convictions 
regarding the apartheid policies in South Africa. 

A stockholder said there was great variation in the 
degree of discrimination by companies in South Africa. 
A proxyholder said this was essentially a moral issue, 
and that in recent years General Motors has come to 
acknowledge more and more that it must pay closer 
attention to its responsibilities to the community and to 
the public interest. The proxyholder said GM supports 
the South African system of government by continuing 
its operation there and could go far toward explaining 
its position by setting forth the information necessary 
to understand more fully what the Corporation is doing 
there. He said the economic gap between the haves and 
the have-nots is growing wider in South Africa. 

Another proxyholder asked if nonwhites would be 
included in the recently announced dealership program 
in South Africa and to what extent blacks in this country 
would benefit from similar programs. Mr. Gerstenberg 
said GM’s Motors Holding operation assists people in 
the U.S. who have the talent, managerial experience and 


background to enter the automobile business, but do not 
have the funds to provide the investment required. 
Motors Holding Division has been assisting minority 
citizens for many years, he said, but the worst thing that 
could be done would be to financially help an individual 
who did not have the proper experience. In South Africa, 
people are in training for some of the basic mechanical 
skills of this business, he concluded. 

In response to a question from a stockholder and 
proxyholder, the Chairman said GM has a number of 
different classifications within the hourly and salaried 
groups in South Africa and has 147 nonwhites in train- 
ing to become foremen. Under the laws in South Africa, 
he said, a black man cannot supervise a white man, but 
the Corporation is doing its best to qualify blacks as 
supervisors of black people. In response to a further 
statement, Mr. Gerstenberg said GM does not make 
military vehicles in South Africa, although it may sell 
commercial trucks to the government there. He also 
said GM had sold 50 diesel locomotives to the South 
African government. In reply to another question, the 
Chairman said General Motors does not move people 
from country to country in great numbers, with the 
exception of Germany, where there is a shortage of 
workers and where industry generally has brought in 
people from Italy, Spain and other countries. 

A stockholder asked why the Episcopal Church felt 
its only responsibility as a stockholder is to concentrate 
on a single issue when it has responsibilities in America, 
as well as in South Africa. A proxyholder said his 
group was very interested in every aspect of General 
Motors’ performance and did not believe that U:S. 
corporations should leave South Africa, but was cast- 


ing its votes in favor of the proposal because there was 
no valid reason why GM should refuse to disclose the 
precise information requested. The proxyholder thanked 
GM for the cooperation received during a visit to GM 
operations in South Africa and during conversations 
with the Chairman, but said he was voting for the pro- 
posal because of a belief that GM is in a position to be 
a leader in the business community’s growing readiness 
to shoulder all of its social responsibilities. 

A stockholder commended the Chairman on his will- 
ingness to go to South Africa, and asked if there would 
be an opportunity for General Motors to disclose more 
information regarding its operations there. The Chair- 
man replied that GM had put out information far be- 
yond that published or disclosed by any other company. 
A proxyholder said no black man in South Africa is 
allowed to own land, and 80 percent of the popula- 
tion is not allowed to vote. Jobs, wages and chances for 
advancement are dictated by the color of a man’s skin, 
he said. The proxyholder added that while the president 
of the major colored labor party said General Motors 
has contributed toward improvement in South Africa, 
he also said American. companies working inside the 
apartheid system are helping the minority rule. 

In response to questions, Mr. Gerstenberg said he left 
South Africa with the feeling that the gap is narrowing 
in favor of all the people, and that General Motors will 
continue its operation there and will make a contribu- 
tion to all the people, particularly those who have not 
gained the equality to which they are entitled. He said 
GM has 10 or 11 classifications of hourly workers in 
South Africa and that wage increases had been granted 
in the past year to some nonwhite employes and other 


adjustments are scheduled later this year. 

A stockholder said Dr. Leon Sullivan should speak 
for himself and, in response, Dr. Sullivan addressed 
the meeting. He said apartheid is the most ruthless 
system affecting human beings in the world today, and 
that he has stated that every American-based company 
in the Union of South Africa contributes to the con- 
tinuation of that policy. It is a question, he continued, 
of man’s inhumanity to man, and if General Motors 
can favorably affect conditions of employment and the 
equality of wage opportunities, he would have no ques- 
tion of GM remaining there. He said he wants General 
Motors to do what it can to change the system to bring 
down apartheid. Dr. Sullivan also said that if with- 
drawing can change the system, withdraw. If staying 
there changes the system, stay there, but above all, 
change the system, he said. 

The proposal to require reporting of certain information 
with respect to General Motors involvement in South 
Africa was defeated by a vote of 5,436,998 shares for the 
proposal (2.34%) and 226,882,532 shares against the 
proposal (97.66%). 


item 11 — Stockholder Proposal To Establish a 
Committee to Study the Desirability of Dividing 
General Motors Into Two or More Separate and 
Independent Corporations 


The proposal was presented by a representative of the 
Project on Corporate Responsibility, Inc. The Chair- 
man stated that the General Motors Board of Directors 
favored a vote against the proposal for the reasons set 
forth in the Proxy Statement. General Motors manage- 
ment is engaged in continual studies of the organization 
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such studies, the Corporation has undertaken new 
activities which appeared promising, reassigned respon- 
sibilities internally in the interest of greater efficiency 
and had refrained from or discontinued unpromising 
activities. There is no evidence that General Motors 
overall would perform more efficiently, or as efficiently, 
if it were smaller. The Corporation has grown and will 
grow consistent with its ability to attract and retain 
customers in the highly competitive environment in 
which it operates. 

The first speaker for the sponsor said the resolution 
raises the question of whether the whole of General 
Motors is less than the sum of its parts and that, despite 
management and stockholder apathy, the public will 
ultimately demand answers to this question. 

The second speaker said that the automobile industry 
is a Shared monopoly. He cited studies concluding that 
monopoly pricing policies result from monopoly struc- 
tures and asked that the effect of economic concentra- 
tion on technological innovations be considered, saying 
this has discouraged the development of new technology 
in the automobile industry. Phase II wage and price 
controls should be a warning to every GM stockholder 
of the consequences of a decision to continue to ignore 
the problem faced by GM’s holding such a major share 
of the market, he said. The threat of antitrust action 
effectively limits the market share of a company, he 
concluded, and asked that the proposal be studied 
before the government orders GM to divide into sepa- 
rate companies. 

A stockholder said he believed there was a great 
danger of moving toward government ownership of big 


businesses, and asked if the management had seriously 
considered the possibility of breaking up the Corpora- 
tion into smaller units. The Chairman replied that he 
had given the matter no consideration. A stockholder 
said there might be more profitable opportunities if 
General Motors were broken up, thus benefiting the 
stockholders. Another stockholder said GM should be 
divided into ten or twelve parts, each a publicly-owned 
company. An employe stockholder questioned whether 
the assets of the Corporation would produce more 
revenue through separate companies and said dividing 
General Motors would be detrimental to stockholders. 

A stockholder asked if breaking up General Motors 
would affect national defense, saying it was important in 
the event the nation had to rally its forces very quickly 
to have a company able to do what General Motors 
did in World War II. The Chairman agreed, saying 
that big companies can convert very quickly in the 
event of a national emergency. He added that GM had 
discontinued some operations over the years when it 
felt it was no longer good business to continue them. 
In other instances, he said, the Corporation has com- 
bined operations or divisions, and the time of GM 
executives would be much better spent in pursuing 
the business of the Corporation in order to sell more 
products, employ more people and pay more dividends, 
than in studying such a proposal. 

The Chairman pointed out that many staff activities 
are centralized. He said he had no knowledge of any 
antitrust action on the part of the government regard- 
ing the size of GM. The General Counsel added that 
as long as a company grows from within as a result of 
doing a better job, the antitrust laws should have no 


application to its growth. A proxyholder suggested that 
the United Automobile Workers be investigated for the 
imbalance of power he said it enjoys in the labor market. 
A stockholder said it seems fashionable to penalize 
the success of the Corporation, but we should not 
forget that GM is a great corporation. 

A proxyholder said dividing GM would be good for 
consumers, who would pay less for more up-to-date 
products, good for workers, who would face a smaller 
threat from foreign competition, and good for stock- 
holders because their investment would grow more 
aggressively. He urged adoption of the proposal, and 
said he was confident a study would show that GM is 
too big for the good of the country. 

The proposal to establish a committee to study the 
desirability of dividing General Motors into two or more 
separate and independent corporations was defeated by a 
vote of 2,426,243 shares for the proposal (1.04%) and 
229,969,153 shares against the proposal (98.96%). 


Item 12 — Stockholder Proposal To Require the 
Public Policy Committee to Hold at Least Four 
Meetings Each Year That Are Open to the Public 
and to Report Committee Activities 
to the Stockholders 

The proposal was presented by a representative of the 
Project on Corporate Responsibility, Inc. The Chairman 
stated that the General Motors Board of Directors 
favored a vote against the proposal for the reasons 
set forth in the Proxy Statement. Public participation 
in the activities of the Committee would not allow the 
frank and responsive discussions among Committee 
members and with individuals invited to present other 


viewpoints which are promoted by executive sessions. 
The -proposed reporting requirement would divest the 
Board of discretion with respect to the disclosure of 
information relating to the efforts of the Public Policy 
Committee. Accordingly, the Committee’s value to the 
Board, the Corporation and the stockholders would be 
substantially reduced by the adoption of this proposal. 

The first speaker for the proposal said criticism 
developed by the Public Policy Committee can be 
ignored by management under the present ground rules. 
The requirement of disclosure can counteract this effect, 
he said, and there would be no breach in confidentiality 
to the extent the Committee believes it needs it. The 
speaker said self-criticism is necessary for corporations, 
and the sponsors of the proposal wished to institutional- 
ize a sensible but effective method of self-criticism. A 
stockholder suggested the Public Policy Committee hold 
an open meeting once a year. 

In response to a comment complimenting GM for 
sending copies of “‘Progress in Areas of Public Concern” 
to all stockholders, Mr. Gerstenberg noted that the 
Corporation-had sent a total of 335 pages of informa- 
tion to stockholders within the past year at a cost of 
$3 million because of the desire of management to 
inform the stockholders about what is going on within 
the Corporation. In answer to a question from another 
stockholder, the Chairman said the Public Policy Com- 
mittee spent a tremendous amount of time looking into 
GM’s staff activities and held a series of meetings with 
minority and consumer groups and ecologists. He also 
said the formation of the Science Advisory Committee 
was a direct result of the activities of the Public Policy 
Committee and noted that the Public Policy Committee 
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had urged GM to continue its work in South Africa. 
Mr. Gerstenberg said the Committee should be judged 
on the basis of whether or not General Motors was 
performing as it should. 

A stockholder speaking on behalf of the sponsor said 
he felt the Public Policy Committee was useful, but that 
stockholders should get the benefit of the Committee’s 
thinking before management had a chance to examine 
it. He said the sponsors felt the idea of outside voices in 
the decision-making process is useful, and that both the 
company and the community are the better for it. 

The proposal to require the Public Policy Committee to 
hold at least four meetings each year that are open to the 
public and to report Committee activities to the stock- 
holders was defeated by a vote of 2,598,655 shares for the 
proposal (1.12%) and 229,927,537 shares against the 
proposal (98.88%). 


Other Comments and Discussion 


In response to a question from a proxyholder, Mr. 
Gerstenberg said General Motors would consider the 
production of weapons if the government felt it needed 
material to protect the country, and the Corporation 
had the ability and facilities to produce it. In reply to a 
series of questions, the Chairman said about 15 percent 
of GM’s total U.S. work force is comprised of minority 
citizens, that the Corporation has no application before 
the Price Commission for price increases, that the 
Corporation planned no layoffs, and that its deposits in 
the National Bank of Detroit did not exceed | percent of 
that bank’s total assets. Inreply toa question as to whether 
GM planned to use the Wankel engine in the 1973 
Chevrolet Vega, President Edward N. Cole replied that 


GM had no such plan. 

A stockholder offered his encouragement to the man- 
agement of General Motors for its determined efforts 
in the area of pollution control, and said some indi- 
viduals and groups must not be allowed to jeopardize 
sound technological advances or risk the loss of thou- 
sands of jobs by ill-conceived solutions to such problems 
as air pollution. A stockholder said he had read reports 
that the Corporation had let contracts for the produc- 
tion of the Wankel engine. Mr. Cole said GM has no 
production plans, but is working diligently in research 
and engineering staff activities to prove out the engine. 
There are many deficiencies in the engine and problems 
which are not solved, he said. 

A stockholder asked the cost of recall campaigns. 
The Chairman replied that while the cost had not been 
disclosed, it was not a great amount of money and 
noted competitors do not make public this cost infor- 
mation. In response to further questions from the stock- 
holder, Mr. Gerstenberg said the forecast for spending 
on pollution control by GM in 1972 is $300 million— 
$225 million for research, engineering, inspection and 
testing with respect to emissions from vehicles, and $75 
million for the control of air and water pollution from 
the Corporation’s plants. In reply to another question, 
he said the Corporation has adequate protection, includ- 
ing insurance, to cover contingent liabilities. 

A stockholder asked if GM had any plans to install 
steel-belted radial tires on its products, and was told by 
Mr. Cole that they already are optional on some GM 
cars and are in limited supply because of the shortage of 
the type of steel needed to manufacture them. A proxy- 
holder said he was grateful for what he had heard in 


terms of the social responsibility of General Motors, but 
said the group he represented was uncomfortable with 
the defense contracts that General Motors has. The 
Chairman replied that he wished there were never a war, 
and said the Corporation’s government sales last year 
consisted of aircraft and diesel engines, automotive 
products used by the government and the completion 
of a rifle contract early in the year. A stockholder asked 
if hydrogen had been considered as a substitute for 
gasoline to eliminate pollution. Mr. Cole replied that 
GM is constantly exploring this matter, and if at some 
time there is sufficient atomic energy, it may be possible 
to extract hydrogen from water and then combine it with 
something to use in place of gasoline. 

In response to a number of questions from a stock- 
holder, Mr. Gerstenberg said GM operated 16 company 
airplanes at a cost of approximately $9.7 million, includ- 
ing depreciation, last year; is converting an assembly 
plant in Canada to produce the Chevrolet Vega: and 
has no plans to produce tires. Mr. Malone, in response 
to one of the questions from the stockholder, said the 
indictment against GM and Ford handed down by a 
Federal Grand Jury charged that there had been a con- 
spiracy to eliminate fleet subsidies and thereby increase 
the price of automobiles and that GM and Ford had 
conspired to monopolize fleet sales in the country. The 
charges assert that by the public statements of the two 
companies, they had sufficiently communicated to con- 
stitute an agreement or a conspiracy. In reply to another 
question, Mr. Murphy said the Corporation spent $227 
million—or about 0.8 percent of sales—on advertising 
last year, compared with $205 million, or 1.1 percent of 
sales, in the previous year. 


MR. GERSTENBERG’S CLOSING STATEMENT 


We appreciate more than we can say your 
attendance here today, your questions, and par- 
ticularly the cooperation you have given us this 
past year. 


Today we have discussed the business and 
the affairs of General Motors. We have listened 
to you—the owners of the business. We have 
listened and we have learned. Your comments 
and suggestions will help to guide us in the 
days ahead. 


As I said earlier, General Motors today 
remains a dynamic composite of problems and 
opportunities. We do have problems, in the 
industry and in General Motors. But all busi- 
nesses have problems. We like to think, how- 
ever, that every problem presents us with a new 
opportunity. The successful business is the one 
that converts those problems into opportunities. 
This General Motors has always done, and this 
we intend to continue to do. 

I have great confidence, a confidence born of 
my 40 years with General Motors, in all the 
people of this great Corporation and in their 
collective ability to serve our customers, to 


return a profit to you, the owners, and to con- 
tinue to serve the needs of America. 
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